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HINT #12 FROM RCA VIDEODISCS 


HOW TO PUT A LITTLE EXTRA 
MAGIC IN YOUR MARRIAGE: 


Plump up the pillows on the sofa. Forget concerts, the arts —and new releases every month, 
about the office. And think about having a magical so you can build your own personal collection. 
evening. The two of you. Next to each other. Alone. Players start at under $300, and VideoDiscs are | 
With the magic of the RCA usum 25 low as $14.98. The 
VideoDisc System, you can get ‘encounters | System is so easy to 


the fire burning brighter with operate you can do it 


Some Like It Hot. Or have a close while holding hands— 
encounter of the best kind with and RCA VideoDiscs 
Close Encounters of the Third Kind. play over and over on - 
In fact, RCA иеа any brand of 
VideoDiscs can [орн sime CED videodisc "- 
keep you side by and on any TV set. But 
side on the love- only RCA has the | 
seat for hours. variety of programs 
Have a mini- | É NE o I" that'll put a little more 
honeymoon with T 70 spice in your life. 
California Suite. Get away from it [sex pasos | [ye E Watch Fiddler on the Roof rather than 
all with The African Queen. Make | helle reruns on TV. Have Victory at Sea instead of 


| doldrums in the den. Or show each other 
| Heaven Can Wait—after the kids are in bed. 
| See your nearest RCA dealer now and 


beautiful music together with 
Neil Diamond in The Jazz Singer. 
Leap for joy over a ballet like 


Giselle. find out just how much magic you can bring 
RCA VideoDiscs have over 250 fan- home. 
tastic programs you can bring home right And how much it can bring to your 
now. There are movies, sports, stereo home life. 


{H1 
VideoDiscs 


Bring the Magic Home 
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Nationwide Taste Tests Prove It. 


Over 10,000 drinkers across the 
country have compared the taste of 
Imported Windsor Canadian to the 
taste of Seagram’s V.O. 

And they chose the mild, smooth 
taste of Windsor over V.D.—5796 to 43%. 

If you're a Windsor drinker, that will 
come as no surprise. But if you're not, try 
the taste of Windsor and find out for your- 
self why it's the Canadian that stands alone. 

You can't beat the taste of Windsor. 
And you certainly can't beat the price. 


WINDSOR 


ONE CANADIAN STANDS ALONE 
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APPARENTLY, 
GEORGE PLIMPTON 
ISN'T THE ONLY | 
ONE WHO CAN SEE 

THE DIFFERENCE. 


Mr. Plimpton, bless him, has been quick to point out toTV 


viewers just how wonderful Intellivision’ graphics and gameplay are. 


But who better than baseball and football fans to compare 
Atari’ sports games with ours? 

As you can see from the independent research figures shown, * 
baseball fans were well and truly on our side. 

Intellivision football provided a similar picture. With 75% of 
fans rooting for us. While less than 2% supported Atari. 

Intellivision NFL’ Football qame x eeragrirs® 


and Major League" Baseball. Мәр cdm à 

As weve said all along INTELLIVISION 
theyre the closest thing to th rr бе 

ы б а — Н Television 


1 doi echa ihe: in û baseball ا‎ ind 23% su uppor ted the oie A nio са all game s Mal in c 1982, All Rights Res erve a "à ni de ma 
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Mad, mad measurements 


Metric foe Leigh B. Dennison reminds us 
that the U.S. and Canada became leading 
industria! countries using our present sys- 
tem of measurements [RTB, PS, Aug.]. 
May | remind him that we achieved that 
also using gas lights, Model T's, and the 
iron horse. If Mr. Dennison insists on 
using inches, foot-pounds, dozens, and 
teaspoons to measure his way through 
the world, | suggest that he at least come 
out from under his yardstick long enough 
to see the rest of us passing him by kilo- 
leaps and mega-bounds! 

Tom Armstrong, Norwood, Mass. 


If archaic and ridiculous measurements 
warm the cockles of Mr. Dennison's heart, 
why don't we resume such wonderfully 
useful measurements as the firkin, ell, 
chain, scruple, and hogshead? Why don't 
we require everyone to remember that 
there are eight drams in a U.S. fluid ounce 
while there are a touch over 7v2 to the 
British fluid ounce? And let us not forget 
the distinctions between ounces avoirdu- 
pois, troy, and apothecary's. By all means, 
let us return to the pottle (haif a British 
gallon), the grain (24 to the pennyweight), 
the gill (either U.S. or British), and the 
beloved barrel (comes in three flavors: 
British, U.S. dry, and U.S. liquid). Let us 
speak of furlongs, fortnights, and slugs— 
and with any luck the United States will 
have slipped into obscurity by the end of 
the decade. 

Should the U.S. move to metric distress 
Mr. Dennison sorely, he can comfort him- 
self with the knowledge that the English 
language, for all practical purposes, is the 
language of the entire planet. If a sensible 
measurement system is being forced 
upon us willy-nilly, our revenge is the 
exportation of a somewhat irrational, con- 
fusing tongue to the rest of the world. 

Quentin G. Long, Los Altos, Calif. 


Losing your shirt 


In the gambler's ruin computation in “Cal- 
cu-letter” [PS, May], Darrell Huff provided 
a formula that purported to show the 
probability of one's capital being wiped 
out after a given number of wagers. With 
a 0.49 win probability for each bet and 
with 25 units of capital, it indicated an ap- 
proximate 0.94 probability of losing all on 
or before the 60th bet. | have computed 
the actual probability and find it to be 
about 0.0017. Clearly something is miss- 
ing in the application or in the employed 
formula. 

Arthur J. Bryant, Vernon, Conn. 


Mr. Bryant was among a lively group of 
readers who caught us exaggerating the 


rate of gambler's ruin. We turned to math- 
ematics professor and PS contributor Le- 
onard Gillman [“Solar Panels," PS, Oct. 
'81] to sort it out. He kindly obliged (see 
below/ and further offered to make avail- 
able at a discount to PS readers an excel- 
lent book on the subject: The Mathemat- 
ics of Games and Gambling, by Edward 
Packel. It is published by the Mathemati- 
cal Assn. of America, of which Gillman is 
treasurer. For a copy, send $7.88 (that's 
10 percent off) to MAA, 1529 18th St. 
N.W., Washington, D.C. 20036, mention- 
ing POPULAR SCIENCE. 


The classical formula for gambler's ruin 
applies to the scenario in which you and 
an opponent bet repeatedly until one of 
you is cleaned out. Your goal, then, can be 
described as the number of bets you plan 
to win in excess of the number you lose— 
quite a different thing from Huff's "num- 
ber of bets you plan to make.” With this 
change in language, the example given is 
correct: Beginning with 25 units of capital 
against an opponent's 60 units ($50 and 
$120 inthe case of $2 bets), and with a win 
probability of 0.49 for each bet, you will 
lose your stake about 94 percent of the 
time. 

The article should also have pointed out 
that the formula does not work for fair 
bets: when the probability of winning any 
single bet is 0.5. In that case, the probabil- 
ity of ruin is found by dividing your oppo- 
nent's capital by the total capital of you 
and your opponent combined. 

The effect of your opponent's 51-to-49 
edge (in the original example) can be fur- 
ther dramatized in this way: If his starting 
capital is 18 units or more, then his 
chances of winning the contest are better 
than yours—no matter how much money 
you begin with. 

Leonard Gillman 
Professor of Mathematics 
University of Texas, Austin, Tex. 


Huff calls a two percent edge for the 

house "Santa Claus odds." In fact, de- 

pending on house rules, you can reduce 

the edge to less than one percent by bet- 
ting pass/don't pass at the craps table. 

Stephen Weinreich 

Monmouth Junction, N.J. 


Space cadets 


Over the past five years, a number of 
grass-roots pro-space groups have 
evolved to combat the budget cuts that 
threaten NASA. Now a new organization 
has arisen to give voice to the concerns of 
university and college students, a constit- 
uency that has the time, energy, and 

Continued 
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$79 CLOSE-OUT 


Sound Detonator 


Make your stereo systems sound explode with life, improving the 


sound quality by 30 to 50%. with this limited $79 close-out from BSR. 


It's like night and day. Crashing cym- 
bals, the depth of a string bass, more 
trumpets or more voice. Now they'll all 
come bursting forth from your stereo 
system at your command. 

You'll make your music so vibrant 
that it will virtually knock your socks 
off when you use this professional qual- 
ity stereo Sound Detonator equalizer. 

It has a frequency response from 5hz 
to 100,000hz *1db. And, it's made and 
backed by a 2 year limited warranty by 
BSR, the ADC equalizer people. Our 
$79 close-out price is just a fraction of 
its true retail value. 

CAN YOUR STEREO 
SOUND BETTER? 

Incredibly better. Equalizers are very 
different from conventional bass and 
treble controls. 

Bass controls turn up the entire low 
end as well as the low mid-range making 
the sound muddy and heavy. With an 
equalizer, you simply pick the exact fre- 
quencies you want to enhance. 

You can boost the low bass at 60hz, 
and/or 150hz, and the mid-bass at 400 
hz to animate specific areas of the 
musical spectrum. 

And, best of all when you boost the 
part of the bass you like, you don't dis- 
turb the mid-range frequencies and 
make you favorite singer sound like he 
has a sore throat. 

The high frequencies really determine 
the clarity and brilliance of your music. 
You can boost the high mid-range at 
2400hz, or the high end at 6000hz and 
15,000hz. So, you can bring crashing 
cymbals to life at 15,000hz while at the 
same time you cut tape hiss or annoying 
record scratches at 6000hz. 

You can also boost or cut specific 
midrange frequency areas to add or sub- 
tract vocal, trumpets, guitars or what- 
ever instrument ranges you prefer. 

THERE'S MORE 

Y ou can push a button and transfer all 
the equalization power to the input of 
your tape deck. So, if you have a cas- 
sette deck in your car, or a personal 
stereo that you wear, now you can pre- 
equalize your cassettes as you record 


. them with no cables to switch. 


Now you can get all the dramatically 


r Cp шт ошын пт кишиси 


enhanced sound wherever you are. This 

is an especially great feature for bass 

starved portables and high-end starved 

car stereos to make them come alive. 
EASY HOOK UP 

Use your tape monitor circuit, but 
don't lose it. Just plug the equalizer into 
the tape 'in' and 'out' jacks on your 
receiver. We even supply the cables. 

As you listen to your records, FM 
stereo or 'aux', any time you push the 
tape monitor switch on your receiver 
you'll hear your music jump to life. 

For your tape deck, simply plug it into 
the tape 'in' and 'out' jacks on the 
equalizer exactly as it was plugged into 
your receiver. 

The output from your receiver is al- 
ways fed direct to your tape deck for 
recording and with the touch of a but- 
ton, you can choose to send equalized 
or nonequalized signal to your recorder. 

When you want to listen to your tape 
deck, just press tape monitor on the 
equalizer and your tape deck will work 
exactly as it did before. Except, that 
now you can choose to listen to it with 
or without enhancing equalization. 

You won't be listening to any dis- 
tortion or hum. The Sound Detonator 
has a 95db signal to noise ratio and total 
harmonic distortion of only 0.018%. 

Once you've set your equalizer con- 
trols, switch it in and out of the system. 
Then you‘ll hear such an explosive im- 
provement in sound you'll think you've 
just added thousands of dollars of new 
speakers and equipment. 

No one would believe that a $159 
component let alone one at our $79 
close-out price could do so much. 

WHY A CLOSE-OUT 

BSR is a very large company. Some- 
body decided to market equalizers 
under both their ADC subsidiary and 
the BSR names. Well, we never thought 
It was a very practical idea. And, now 
they seem to agree. 

From now on you'll only see ADC 
equalizers. But, because they didn't 
know what to do with these that were 
labeled BSR, we got them for a song. 

SO, you can go to any HiFi store and 
buy an ADC equalizer made by the 
parent company BSR, or you can get 


this super BSR equalizer while our limit- 
ed supply lasts for only $79. 

Oh yes, if you want to know more 
about BSR, they also own DBX, the 
noise reduction company and if you're 
familiar with the X10 remote control 
system for your home, that's BSR too. 

THE FINAL FACTS 

There are 14 slide controls each with a 
bright LED to clearly show its position. 
Each control will add or subtract up to 
12db. (That's a 24db range!) 

There are separate sound detonation 
slide controls for each channel at 60hz, 
150hz,  400hz,  1000hz,  2400hz, 
6000hz, and 15,000hz. 

There's an LED VU meter to show the 
relative channel output levels of the left, 
right and average of both, Plus there's a 
meter level control. It's 16-9/16"' wide, 
7-1/2" deep, and 3-9/16" tall. 

PUT LIFE INTO YOUR MUSIC 
RISK FREE 

Prepare for a shock the first time you 
switch in this equalizer. Instruments 
you never knew were in your music will 
emerge and bring a lifelike sound that 
will envelop you and revolutionize 
your concept of your home stereo. 

Hook this BSR into your system and 
really give it a workout. If you aren't 
10096 satisfied for any reason, simply 
return it to DAK within 30 days in its 
original box for a courteous refund. 

To order your Sound Detonator BSR 
EQ-2 Stereo Frequency Equalizer risk 
free with your credit card, simply call 
the DAK toll free hotline, or send your 
check for only $79 plus $6 for postage 
and handling. Order Number 9420. CA 
residents please add 696 sales tax. 

Wake up the sound in your stereo. 
Your sound will explode with life as 
you detonate each frequency band with 
new musical life. 
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PS readers talk back 
[Continued] 


enthusiasm to make an impact on the 
political process. In two years, Students 
for the Exploration and Development of 
Space (SEDS) has grown rapidly from two 
chapters to 121, including five outside the 
U.S. This enthusiasm stems largely from 
the realization that the lack of aggressive 
space goals and the steady deterioration 
of existing programs endanger our future 
and demand an organized response from 
the world's campuses. Interested stu- 
dents should write to us for information 
on forming a chapter at their college or 
university. 
Peter H. Diamandis, Chairman 
SEDS International 
372 Memorial Dr., Cambridge, Mass. 


The editors strongly support these space 
goals. For a complete analysis of national 
space policy, see "It's Time to Stop the 
Space Retreat," this issue. 


Piezo possibilities 


Since reading about piezoceramic de- 
vices in the July issue, | keep imagining 
possible applications: gas turbine en- 
gines with no blades to pit or corrode; 
windmills that use all the energy in the 
wind, including gusts and gales; silent 
submarines with fishtails instead of pro- 
pellers. But my favorite idea is an out- 
board motor for a canoe: A battery under 
the seat would set a fishtail swishing 
behind the canoe as | glide silently 
through the reeds. Let's hope this is not 
one of those ideas that we read about 
once and then never hear of again. 
Gene Marquis, Winnipeg, Man. 


On military machinery 


Your Army Turbine Winded item in "De- 
troit Report" [PS, July] offers up more 
misinformation in a brief paragraph than 
most M1-tank critics manage in an entire 
page. 

The Army selected the turbine engine 
for its new main battle tank because of its 
inherent high power output, small size, 
reliability, durability, and its potential for 
growth as the state of turbine technology 
advances. As with any new technology, 
the engine experienced some problems 
during development and the transition 
into production. This was not unexpected 
and the problems were not abnormaily 
high in either frequency or seriousness. 
They did, however, generate enough con- 
cern within Congress that the Army was 
directed to initiate development of a 
“backup” engine. Contrary to your report, 
the “backup” diesel is not a proved 
engine, nor is it the same type used in the 
M60 tank. It is the AVCR 1360 develop- 
ment engine, whose power output is com- 
parable to the turbine but whose state-of- 
the-art design involves technical risk com- 
parable to that ascribed to the turbine 
three years ago. 

Meanwhile, since a modification to the 
air-filtration system of the turbine engine, 
435 M1 tanks have accumulated nearly 
200,000 miles of operation under a wide 
spectrum of environmental conditions 


without a single engine failure attributed 
to dust ingestion. | know of no study that 
concludes that the M1 tank has a combat 
life of only 43 miles, as reported. The cur- 
rent assessment of mission reliability is 
351 mean miles between failures, a statis- 
tical value based on an extensive test pro- 
gram. With continuing field operation, 
application of component modifications, 
and measures to improve production 
quality control, this figure steadily in- 
creases, 
Duard D. Ball, Major General, U.S. Army 
Program Manager, Abrams Tank System 
Warren, Mich. 


Two points in your excellent article on the 
High Mobility Multipurpose Wheeled Ve- 
hicle ["HMMWYV," PS, June] require elab- 
oration. First, the HMMWV program is a 
tri-service effort. The vehicle is being de- 
veloped to meet the needs of the Army, 
Marine Corps, and Air Force. The tri-ser- 
vice approach provides lower costs to the 
taxpayer by eliminating duplication of ef- 
fort and by reducing unit life-cycle cost 
through volume purchasing and common 
logistics support. Second, not all M151 
jeeps in the inventory will be replaced 
with the more expensive HMMWV. Many 
of the jeeps will be replaced by the utility 
version of the Commercial Utility Cargo 
Vehicle (CUCV), much like a Chevy Blazer 
ог AMC Cherokee. The HMMWV will be 
used only in the specific battlefield roles 
for which its increased mobility and spe- 
cial capabilities are required to enhance 
operational effectiveness and the proba- 
bility of survival. 
Frank J. Colson, Chief 
Vehicle Requirements and Resources 
Vehicle and Equipment Div. 
Dept. of the Air Force, Washington, D.C. 


Oxygen and energy 


Barry Morgan's letter [RTB, PS, July] dis- 
puting my earlier contention [RTB, May] 
that burning fossil fuel depletes atmo- 
spheric oxygen contains a glaring error in 
logic. He says that Earth's oxygen supply 
could not have come from photosynthesis 
because the oxygen produced by a grow- 
ing plant is identical in amount to that lat- 
er consumed by the plant when it decays. 
This is true only if the plant does indeed 
decay. 

In fact, in the distant past tremendous 
amounts of vegetation lived, produced 
oxygen, then did not decay but instead 
became coal. The oxygen thus remaining 
in our atmosphere represents the amount 
that would have been consumed if the 
vegetation had decayed. It also represents 
the amount that will disappear if we ever 
succeed in digging up and burning all 
undecayed fossil fuels. 

Howard J. Hansen 
Federal Way, Wash. 


The seat-belt debate 


| would like to suggest a compromise be- 
tween Dana Synder and Burke Brush 
[RTB, PS, May] on the subject of seat belts. 

Continued 
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PS readers talk back 
[Continued] 


Brush's beef should not be with Snyder's 
legitimate desire to retain a semblance of 
decision making; it should be with the in- 
surance companies, which charge all peo- 
ple equally regardless of whether or not 
they use seat belts. If seat belts have been 
proved to save lives to the satisfaction of 
the insurance companies, why not reduce 
rates for seat-belt users—or, to accom- 
plish the same thing another way, raise 
the rates for nonusers? If this were done, 
people would feel satisfaction that they 
were reducing their insurance cost (as 


well as risk) by using seat belts, rather 
than resenting nonusers for increasing 
everybody's rates. 

Fritz Handel, Iskut Lake, B.C. 


Fuel feud 


Evan Powell did not do his homework 
properly for his discussion of comparative 
heating costs ["Housepower Clinic," PS, 
June]. Natural gas has never had units 
that recorded 80 percent efficiency. The 
new condensing-type units (which are in 
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their infant stage) do approach that pla- 
teau, but the figure most commonly used 
by heating engineers in the residential 
field is 75 percent. Regardless of the area 
of the country, steady-state gas efficiency 
will probably be 70 to 75 percent. 

The oil-efficiency numbers for older 
burners is 75 percent on average. Units 
installed after 1965 record efficiencies of 
80 percent. With the modern flame-reten- 
tion oil burners, efficiencies obtained by 
testing laboratories around the country 
are 85 to as high as 88 percent. 

Edward Besch Jr., Technical Director 
Oil Heat Institute of Washington 
seattle, Wash. 


Evan Powell replies: "The efficiency fig- 
ures cited were based on my own tests of 
existing furnaces, and they reflect ‘real 
world" conditions (oil-burner perfor- 
mance degrades without annual mainte- 
nance). Homeowners can compute their 
heating costs more exactly, however, by 
using the Department of Energy's Annual 
Fuel Utilization Efficiency (AFUE) rating. 

"According to the AFUE tests, the top- 
rated oil and gas furnaces and boilers 
achieve about the same efficiency per- 
centages—in the mid to high 80's (except- 
ing pulse-combustion gas units [PS, 
Sept.|, which rate up to 96 percent effi- 
cient). If you look at averages, however, it 
is true that oil appliances make a better 
showing. The reason, says DOE staff engi- 
neer John Talbott, is that all oil-burning 
units have powered burners (seldom less 
than 70 percent efficient] while some gas 
appliances have atmospheric burners 
(which can be as low as 55 percent effi- 
cient). Since the latter are the cheapest 
models, they are naturally attractive to 
many builders. Thus, large numbers are 
sold and the average efficiency for gas 
systems drops accordingly. This is some- 
thing of a red herring, though, because 
consumers who are concerned about 
overall costs probably would not choose 
one of these bottom-end units.” 


Hauling lumber 


The little imported pickups have been a 
great boon in these days of soaring gaso- 
line prices. However, inflation hasn't af- 
fected the size of plywood or studs. Ply- 
wood still comes in four-by-eight-foot 
sheets, and studs are still eight feet long. 
Why can't we have beds on these small 
workhorses that accommodate standard 
building materials with the tailgate up? 
Clifford R. Dempster 
Fort Wainwright, Alaska 


Corrections: Contrary to a statement in 
"Feedback-Carburetor Systems'' [PS, 
Sept.], the Ford EEC III system can be test- 
ed without the $1,500 electronic tester— 
using a vacuum pump and gauges. See 
Ford's “1980 Car Service Highlights” (No. 
0320-121) for details. 

Burkhart Grob of America, maker of the 
G-109 "Motor Glider" featured in the 
August issue, has moved to 1070 Navajo 
Dr., Bluffton, Ohio 45817. H5] 


You're probably expecting our typical 
sales pitch, but get ready for a shock. For 
instead of trying to tell you what a great 
product the Magic Stat thermostat is, we're 
going to tear it apart. Unmercifully. 

When we first saw the Magic Stat, we took 
one look at the name and went “Yuck!” We 
took one look at the plastic case and said 
“How cheap looking.” And when we looked 
for the digital readout, it had none. So before 
the salesman even showed us how it worked, 
we were totally turned off. 


REAL LOSER 

So there it was—at first blush a real loser. 
But wait, we did find one good feature—a 
feature that led us to a discovery. The Magic 
Stat installs in a few minutes and no ser- 
viceman is required. Thermostat wires in 
your wall follow standard color codes. So 
when you install a Magic Stat, you attach 
the red wire to the red location and the white 
to the white. That's playschool stuff. And it's 
safe. Conventional thermostats installed 
over the past 20 years are generally only 24 
volts, so you can either turn off the power or 
work with the "live" wires without fear. 


OK, LET'S TEST IT 

The Magic Stat installation was so easy 
that the least we could do was test it. And 
thats when we made an incredible discov- 
ery. We discovered that the Magic Stat was 
probably the most consumer-oriented, tech- 
nologically-advanced and most sophisticat- 
ed thermostat ever developed on the face of 
this earth and in our galaxy for all times 
ever. What made us switch from hating the 
thing to loving it? Read the following. 

The Magic Stat has six setback settings 
per day and a seven day program. That 
means that you could set it for 70 degrees 
when you get up in the morning, drop the 
temperature to 54 degrees when you go to 
work, raise it to 68 degrees when you return 
for dinner, raise it up to 72 degrees after 
dinner as you watch TV and then drop it 
down to 62 degrees when you go to sleep. 
Count them —five settings with one to spare. 

In one day the Magic Stat is programmed 
for the whole week and for the weeks to 
come. If you want a different schedule for 
Saturday and Sunday, you can individually 
adjust the thermostat for those days, too. 
"Big deal," you might think. "What's so in- 
credible about that?" Read on. 

You set most electronic setback thermo- 


stats to the time you want the furnace to go 
on in the morning, so when you wake up, 
your room is once again warm. But what if 
one morning it's bitter cold outside and the 
next morning its much warmer? This 
means, that setting your furnace to go on at 
the same time may, on one moming, leave 
you cold and on the next morning cause you 
to waste energy by warming up your house 
too soon. 

By golly, the Magic Stat has everybody 
beat on this one too. Throughout the night it 
senses and computes the drop in tempera- 
ture and the time it will take to get your 
room to your exact wake up temperature. So 
if you want to wake up at 7 AM to 70 de- 
grees—that's the temperature you'll wake 
up to every time. Because it's a patented 
concept, no other thermostat has this fea- 
ture. But wait. There is also a patent on the 
setting feature. 


SIMPLE TO SET 

To set the thermostat, you press just one 
button. A small LED light scans the tem- 
perature scale until you reach your desired 
temperature and then you release the but- 
ton. You change the temperature naturally, 
throughout the day, up to six times. The unit 
responds and remembers that exact living 
pattern. The present temperature is dis- 
played by a glowing red LED on the tem- 
perature scale. 

The system also computes the ideal length 
the furnace should stay on to keep the tem- 
perature within a range of plus or minus one 
and one-half degrees. A battery backup lets 
you keep your stored program in its memory 
so power outages as long as eight hours 
won't let your unit forget. And if something 
happens and your power is out for a few 
days, the unit will automatically maintain 
68 degrees when the power is restored. 


WE WERE READY 

Quite frankly, we were so impressed with 
the unit, its ease of installation and setting 
plus its many energy-saving features, we 
seriously considered advertising it until we 
realized that our customers would probably 
not want to trust their future comfort to a 
product called, Magic Stat. What if some- 
thing went wrong with the unit? How sub- 
stantial was this Magic Stat outfit? Remem- 
ber a thermostat is something you live with 
as long as you live in your home, and they're 
supposed to last ages. 


You'll love the way we hated it 
until an amazing thing happened. 


‘Love/Hate 
hermostat 


Well, we did our homework. We found the 
company to be a sound, well-financed organi- 
zation. They have been in business for several 
years, and they back their products with a 
three-year limited warranty. In addition, the 
company has a policy of buying back your unit 
in one year if you haven't saved its full cost in 
energy savings. We were satisfied with the 
company, the people, the product, its incredi- 
ble features, the company's commitment to 
the product and above all, the real energy sav- 
ings possible. 

We are so impressed now with the Magic 
Stat that we're going to make buying one irres- 
tible. Buy one from us for only $79.95. Install it 
yourself in a few minutes or hire a handyman 
to install it. 

Then enjoy the savings this next winter. Not 
only will you save up to 30% on your heating 
bills, but you're eligible for the 1596 energy tax 
credit. Then if you're not absolutely in love with 
this product one year later, return it to JS&A. 
You'll get all your money back and you can 
reinstall your old thermostat. 

But we're counting on a few things. First, 
you will realize an energy savings and a com- 
fort that will far surpass what you are currently 
experiencing. Secondly, you probably will 
sleep better breathing cooler, more moisture- 
laden air yet wake up to just the right tempera- 
ture. And with the manufacturer's year-long 
savings guarantee, you can return your unit 
with no penalty and reinstall your old thermo- 
stat if the Magic Stat doesn't pay for itself dur- 
ing the very first year of use. 

Beauty is not skin deep and a name 
doesn't really mean that much. But we sure 
wish those guys at Magic Stat would have 
named their unit something more impres- 
sive. Maybe something like Tinkle Temp. 


To order, send a check or money order to 
the address below or credit card buyers call 
toll-free 800 228-5000. Use order number 
(shown after price). Add $3.50 for postage 
and handling. (Ill. res. add 6% sales tax.) 
Magic Stat $79.95 (0040PS01) 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Two-zone autofocus 


Just another autofocus camera? Not the 
Canon Snappy 50. In fact, it just barely 
qualifies as autofocus. Using Canon's in- 
frared range-finding system to determine 
whether the subject is near or far, it focus- 
es the lens on one of two points: 5.8 feet 
for close-up shots, 13 feet for shots from 
intermediate distances to infinity. The 
f/3.5 35-mm lens—actually moderate wide 
angle—has sufficient depth of field to de- 
liver reasonably sharp pictures. 

The automatic two-zone feature offers 
one way for camera makers to hold the 
line on price yet deliver an instrument of 
good quality. Among other automatic fea- 
tures: wind and rewind; exposure via a 
programmed shutter-diaphragm that de- 
livers speeds of Yo to 15% second and 
apertures from f/3.5 to f/16; and a flash 
adjustment that will compensate for dif- 
ferent ranges. 

List price of the 
Snappy 50 is $145. If | 
you're a reader of | 
discount ads, you 
may wonder why 
you should pay $145 
for a camera with 
limited autofocus | 
ability when you can 
get another Canon 
product, the well- 
proved Canon Sure- 
Shot, with complete 
autofocus and a bet- 
ter lens, for about 
$100. The answer, of 
course, is that list 
prices are a fiction 
in many areas and 
among many photo- 
graphic dealers. 

In the case of the 
Sure-Shot, the list 
price of $240 con- 
trasts with the real- 
world discount price . 
of $100. | can't guess 
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what the real-world 
price of the Snappy 
50 will be. 

There's also a 
snappy 20, which 
differs from the 50 in 
having a fixed-focus, 
four-element lens 
(no need for autofo- 
cus) with a maxi- 
mum aperture of 
f/4.5—slightly slower 
than the Snappy 50's 
f/3.5 lens. It differs, 
too, in coming in five 
different colors: red, yellow, blue, white, 
and black. (The Snappy 50 comes only in 
black.) List price: $115. 


Tripod system 


"Any tripod situation that might arise in 
the field" can be handled by the Cullmann 
Touring Set, claims its U.S. distributor, 
Vivitar Corp. That's a big claim for a cam- 
era-support system whose central com- 
ponent, the tripod, stands only 32 inches 
high when fully opened. In other respects, 
however, the Touring Set offers as inge- 
nious and diverse a group of holding de- 
vices as l've ever seen. First, there's the 
tripod proper, which telescopes to gad- 
get-bag portability and, made of fiber- 
filled ABS plastic, weighs only 19 ounces. 
Then there's the clamp. Its angled ridged 
jaws can grip such things as fences, tree 
branches (up to three inches in diameter), 


pipes, and steering wheels. The long 
ground spike is designed for dirt, sand, or 
gravel. The wood screw is handy for se- 
curing a camera to a fence post or tree 
stump. And finally, there's the suction 
pad, which provides a surprisingly firm 
grip on such smooth, hard surfaces as 
glass, painted metal, and plastic. The list 
price of the German-made Touring Set is 
$119.95. 


Clamp-on slave 


Need an extra fill light to remove un- 
wanted shadows when you're taking a 
portrait, or to highlight your subject's 
hair, or to brighten a background? Slave 
flash units, which are triggered by light 
from the master flash—the one on or near 
your camera—are designed to do exactly 
that. The Spira-Slave S-18 solves the 


problem of mounting with its own built-in 
ratchet clamp. It has a guide number of 30 
(with ASA 25 film). The unit costs $29.95 
(two for $52.95) from Spiratone, Inc., 135- 
06 Northern Blvd., Flushing, N.Y. 11354. 


ISO AKA ASA 


Should we say farewell to ASA in the 
name of international concord? ASA, as 
you know, stands for American Standards 
Assn., the former name of what is now 
the American National Standards Insti- 
tute (ANSI), and is used to designate the 
speed of a film under particular stan- 
dards. It is the same as BSI (British Stan- 
dards Institute) and JSA (Japan Stan- 
dards Assn.), is approximately equal to 
Russian GOST speeds, and is related to 
the German DIN (Deutsche Industrie 
Norm) speeds. Instead of printing that 
whole alphabet on one tiny film box, 
wouldn't it make sense to use one desig- 
nation like ISO—for International Stan- 
dards Organization? Yes—and increasing- 
ly the photo industry is using ISO instead 
of ASA. Latest to do so is Kodak, and 
when you see ISO instead of ASA on 
those little yellow boxes, you'll know 
why. 


High-tech hybrid 


As predicted in POPULAR SCIENCE last De- 
cember ["Now They're Designing the 
Next Generation of Superlenses"'], plas- 
tic-and-glass hybrids are on the way. First 
of the revolutionary products will be Vivi- 
tar's 450-mm mirror lens, designed by El- 
lis Betensky and made by Bauer, a Ger- 


. man firm, in Taiwan. On-sale date will be 


about January. 
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SCIENCE NEWSH«ONT 


By ARTHUR FISHER 
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Friction-free fridge 


Problem: Design a closed-loop cryogenic 
refrigerator for use in spacecraft—one that 
will perpetually recirculate a gas for long 
periods without leakage, be virtually 
maintenance-free, and avoid the break- 
downs of bearing seals and lubricants. 

Drawing on advanced technology from 
a variety of fields, engineers at North 
American Philips Corporation have pro- 
duced an elegant solution, seen in the 
photo above. It eliminates the problems of 
friction and mechanical wear by drastic 
approaches: The refrigerator's parts are 
magnetically levitated and centered so 
that they never touch the sides of their 
housing. This was accomplished by sub- 
stituting electronically controlled linear 
magnetic bearings for ordinary sliding or 
ball bearings. And the chance of mechan- 
ical failure was reduced by eliminating 
mechanical linkages and a drive shaft and 
replacing them with direct-drive linear 
motors to drive the piston and displacer of 
the Stirling-cycle cooler. The Stirling cycle 
was chosen because of its high thermody- 
namic efficiency. It could not be used in 
space previously because of mechanical 
problems that limited life span to less than 
the needed five-year capability of the new 
design. 
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The cooler con- 
sists of three major 
sections, including 
a cold side, a dis- 
placer/regenerator, 
and an adjoining 
displacer-motor 
housing. One lin- 
ear motor expands 
helium gas in the 
refrigerator to ab- 
sorb heat; a second 
one compresses 
the gas and rejects 
it. (The expansion 
section is shown in 
the drawing.) 

The new refriger- 
ator has been suc- 
cessfully operated 
by engineers at 
NASA's Goddard 
Space Flight Cen- 
ter and at North 
American Philips 
Corp. laboratories. 
It generates five 
watts of cooling 
power at 65 de- 
grees Kelvin when 
its compression 
heat is dissipated 


at 300 degrees Kelvin, and it can maintain 
that output comfortably for five years or 
more. 

The first model of the cryogenic cooler 
should fly aboard a NASA space satellite. 
There, infrared detection equipment, of 
the type used to make extraterrestrial 
atmospheric or heat-sensing observa- 
tions, will be cooled down to cryogenic 
temperatures. But its designers say that 
there is obvious potential for making 
earth-resource observations, and in sur- 
veillance for law enforcement. And the 
combination of technologies used in the 
cooler makes its principles adaptable to 
other, earthbound uses. Maintenance- 
free operation, for example, would be 
especially valuable in remote installations 
such as polar weather stations. And 
because potentially contaminating lubri- 
cants are totally eliminated, the ideas 
embodied in the cooler might be grafted 
onto equipment for food processing and 
textile manufacturing. 


Radio astronomy in space 


The prototype antenna being tested 
aboard the space shuttle in the artist's 
concept below would be used in a radio- 
astronomy system called Very Long Base- 
line Interferometry—VLBI, for short. The 
method relies on using super-accurate 
atomic clocks to synchronize observa- 
tions made by radio-telescope antennas 
separated by great distances. One such 
pair, in California and Australia, is 6,600 
miles apart. The longer the distance, or 
"baseline," between antennas, the larger 
the effective telescope diameter and the 
higher the resolution of the. images that 

are produced. 
"|n years past," says physicist Dr. Sam- 
uel Morgan, of NASA's Marshall Space 
Continued 
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You'll be ped; This is no SR 


‘cheap’ watch like you'd expect to see 
advertised for $19.95. 

For openers, it has a real stainless steel 
easy-flex adjustable band. And, it's pow- 
ered by an 18 month Japanese battery. 
You'll find the type of precision quality 
and features you'd expect from a $50 
luxury timepiece. 

Wait till you see just how good this 
beautifully crafted dual time, 24 hour 
alarm, 24 hour chronograph stop watch 
looks on your wrist. 

Wait till you feel how light and com- 
fortable it is to wear. And, speaking of 
comfort, at only $5, it's really comfor- 
table on your pocketbook too. But, 
don't forget there's a catch, 

A COMPLETE SYSTEM 

You can time and evaluate your jog- 
ging progress or time your next airline 
flight. It’s easy to time long distance 
calls too with this super accurate 24 
hour 1/10th second chronograph stop 
watch, Plus, there's a lap timer and you 
can start and stop this stop watch with- 
out having to reset it to zero. 

If you put a soda bottle in the freezer 
to get it cold, it won't explode if you've 
set your alarm for 30 minutes. You 
won't miss important meetings, forget 
to take pills or wake up late because of 
a power failure when you use this re- 
petitive 24 hour alarm as your personal 
alarm clock. 

If you travel or frequently make long 
distance phone calls to another time 
zone, it's easy to keep track of the other 
time with the 2nd time zone feature. 

You'll never be at а loss for the day 
of the week or the date. And, the advan- 
ced quartz crystal circuitry in this time- 
piece is incredibly accurate. 

LOADED 

You'll receive your watch in a beauti- 
ful transparent plastic display gift box. 
As you remove the watch you'll really 
notice the highlights from its brushed 
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stainless steel Бапа, 

And, it's not a cheap one piece band. 
This easy-flex band opens at the clasp 
and is fully adjustable in size. You'll 
also get a back light for easy night view- 
ing, and an AM/PM indicator plus indi- 
cators for all its other functions. 

The quality Japanese battery should 
last up to 18 months and is easily user 
changeable. Plus, this watch is backed 
by Innovative Time's one year limited 
warranty for your protection. 


+ MLX 90 
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THE CATCH 

Frankly we are losing our shirts on the 
alarm chronograph, but we're looking 
for audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and sig- 
nal to noise ratio of our new Gold 
Labe! MLX to Maxell UDXL or TDK 
SA. If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 


You're very valuable to us in the form In California Call 
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mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a gamble worth taking. 
NOT ABAD CATCH | 

DAK manufactures a cassette with no 
problems and great sound. We‘ve been 
hot on the heels of the frequency res- 
ponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

To get the incredible watch for just $5, 
try 10 MLX90 high energy cassettes. If 
you aren't 10096 satisfied, return only 9 
of the 10 cassettes and the watch in its 
original box within 30 days for a refund. 
The 10th cassette is a gift for your time. 

To order your 10 Gold Label MLX 90 
minute DAK cassettes and get the alarm 
chronograph watch for only $5 with 
your credit card, call the DAK toll free 
hotline or send your check for $24.90 
for the 10 tapes, plus $5 for the watch 
and $3 for post. and handling for each 
group. Order No. 9421. CA res add 6%. 

An LCD dual time, alarm, and chron- 
ograph watch for $5 and DAK's new 
improved MLX. It’s time to stock up. 


DAK 


INDUSTRIES 
aj INCORPORATED 
Call TOLL-FREE _............. (800) 423-2636 


213) 984-1559 
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of future business. Over 150,000 custo- 10845 Vanowen St., North Hollywood, CA 91605 


NEW FREE BOOK 
DISCUSSES _ 


INVENTION 


Do you have an invention you intend 

offering to manufacturers on a sale or 

royalty arrangement? If so, by all 

means write for our free booklet as a 

guide, whether you do it yourself, or 

employ us to help you. 
It’s free for the asking and here are 

just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

• The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

• Submitting Your Invention Before 
Patenting 


Our reason for giving away information | 
we've gathered over our 26 years in this | 
business is simply that we hope you | 


read it and employ us at our reasonable 


fee rather than do it yourself. But that | 


will be for you to decide. 
But understand, we are not promot- 


ers, developers, brokers. Ours is a tech- | 


nical service of writing descriptive 
det; Sie for your invention and select- 
иш ө right manufacturers who poten- 
ially should be interested in it. The 
ер we prepare аге your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But ba ck to the booklet. We want you 
as a client but only if, after reading it, 
E think m: need us. Otherwise the 

i 088 will show you how to do it your- 
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

FERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close 50* for postage and handling. 
Kessler Sales Corp., Dept. D-710 
Fremont, Ohio 43420. 


r MAIL THIS COUPON 7 
g Mr. K. O. Kessler, President 
М Kessler Sales Corporation 
Dept. D-710, Fremont, Ohio 43420  . 
Ш Please mail me the FREE booklet explain- Ё 
ing how to go about selling my invention. 
1 
This does not obligate me in апу way. I am 
Ш E dar postage and handling, so li 
{ rush the booklet | 
- Name : 
B Street Address — | 
К бу. — Ба -Fib E 
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Science newsfront 
[Continued] 


Center, "ground-based radio telescopes 
have produced some spectacular results, 
including the discovery of pulsars, qua- 
sars, and other galactic phenomena. But 
now we're looking to space-based sys- 
tems for even better results . . . Imagine 
the resolution you would get if you were 
to link up with an antenna far out in 
space." 

Dr. Morgan is a member of NASA's Very 
Long Baseline Interferometry Working 
Group. One of the group's proposals is to 
place a large antenna (like the one shown) 
in a 5,000-km (3,107 mile) orbit around 
Earth sometime in the late 1990's. Cou- 
pled with an antenna on Earth, the system 
would give a resolution greater than a 
milli-arc-second—roughly the angle of 
view someone in Los Angeles would have 
of a dime in New York. 

"Ultimately," says Morgan, “we'd like 
to place an interferometer about 200,000 
kilometers out, which would give us a 
radio-astronomy capability that far ex- 
ceeds what we have today. An interferom- 
eter placed that far from Earth may be 
possible by the turn of the century." 


Skin-like dressing 


A new medical dressing to replace con- 
ventional gauze-and-tape bandages in 
certain applications has been introduced 
by 3M's 


Medical Products Division. The 


new dressing, seen above, is called 
Tegaderm. It is transparent and lets in air 
and water vapor, but is impermeable to 
liquids, as you can see in the photo. It is 
designed to cover cuts, pressure sores, 
and skin-graft sites, among other things, 
and can be left in place longer than con- 
ventional bandages without causing skin 
irritation because of its breathability. It 
also lets medical personnel inspect cov- 


ered wounds without having to remove 
the dressing. For the time being, Tega- 
derm bandages are available only to 
health-care professionals. 


Orbiting sun scope 


Scheduled to fly aboard a space shuttle 
Spacelab in the late 1980's, the Solar 
Optical Telescope (photo above) should 
help clarify a number of mysteries about 
the sun's behavior. Perkin-Elmer Corpora- 
tion has been selected by NASA to pre- 
pare the preliminary design. Cost for the 
entire effort has been estimated at $57 
million. 

The 52-inch-diameter telescope would 
fly a 14-day mission each year for 10 
years, orbiting the Earth at an altitude of 
250 miles. Solar physicists hope the data 
gained by the orbiting observatory will 
help explain the origin and evolution of 
the sun's magnetic field, the origin of 
solar flares, and the nature of the sun's 
inner workings. 


Hybrid submersible 


The Mantis Duplus, shown below, is a 
new hybrid tethered submersible that can 
be either one-manned or remote-con- 
trolled. Built by Osel Ltd. of Great Britain 
for IUC International, Inc., it is designed 
for undersea oil and gas operations at 
depths up to 2,300 feet. It will work in one 
of three modes: with a pilot in control of 
all procedures, including mechanical ma- 


nipulation and “flight”; with а more pas- 
sive pilot on board merely as an observer, 
all other work being handled by an oper- 
ator on the surface; and as a completely 
remote-controlled underwater vehicle. Its 
thrusters can hold the craft steady in a 
three-knot current. Should it become 
entangled, its tether can be cut; there are 
100 hours of life support available. M5] 


Reach for 
new horizons. 


It's never easy. But reaching for 
new horizons is what aiming high 
_ is all about. Because to reach for 
ем orizon you must have the 
vision to seeti m not only as 
yi it as they. guld be. You 


T the best you | 
. have the c coura at XA de s 
k challenges, n ku nc 
— "The history of the AirForeeis — . 
a history of men and women | 
reaching for new horizons, dedi- 
cating their vision and courage 
to make our nation great. 
You can-join us in our quest 
. for new horizo 3 ! 
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And genuine Mr. Goodwrench 
good service. 


Mr. Goodwrench is trained by General Motors to understand GM cars. 
He knows how to analyze problems. Fix them. And get me rolling again. Fast. 
And he can get genuine GM parts. To me, it's important 
to keep my GM car GM all the way through. 


to reasonable prices—he has pledged to be competitive with other places 
| can go around here for service. Besides that, he gives me 
a written estimate on request so | know what I'm spending before 
[ve spent it. | like that. 


So keep that great GM feeling with genuine GM parts at 
participating independent Mr. Goodwrench dealers 
selling Chevrolets, Pontiacs, Oldsmobiles, Buicks, Cadillacs, 
GMC and Chevy trucks. 


GENERAL MOTORS COMPORATION 


Introducing. . a 
THERMOMETER 
WORLD TIME 
DEPTH-TESTED 
ALARM CHRONO 


30-DAY FREE TRIAL— 1 YEAR WARRANTY 
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WATER TESTED TO 330 FT. 
Now you can swim, ski, sail and bathe with CASIO's 
new time machine and never worry. Constructed of 
corrosion-proof stainless steel, this beauty withstands 
water in every form — sweat, rain and total 
submersion. 


THERMOMETER - THERMO-ALARM 
A unique feature of this rugged timekeeper is its 
electronic thermometer. At a glance you can read the 
temperature (in or out of the water) in Celsius or 
Fahrenheit. You can also set an alarm to sound when 
a pre-set temperature is reached. It's an ideal function 
for today's sportsman and outdoorsman as well as for 
those who want to know the temperature in or out of 
doors 


WORLD TIME— 12/24 HOUR TIME 


What's the time in London, Tokyo, Chicago or New 
York? You'll never have to ask that question again 
with this wonder on your wrist. You get 8 time zones 
— Tokyo, Honolulu, San Francisco, Chicago, New York, 
London, Paris and Moscow. This beauty also displays 
local time in either 12 or 24 hour format at a touch of 
a button. 


TWO ALARMS—FULL CHRONO—CALENDAR 


You get a daily alarm and hourly alarm. Each can be 
silenced with a touch of a button. And the full-function 
stopwatch lets you record split/lap/1st-2nd finishes to 
1/100 second accuracy. It repeats automatically after 
1 hour. AM/PM, month, day and date are programmed 
electronically. 

OTHER FEATURES—TWO STYLES 
Accurate to within + 15 seconds per month, this 
quartz beauty also features a night light, long-life 
lithium battery, a 1-year warranty and our 30-day 
money-back guarantee. You have your choice of 
stainless steel model TS-3000 for only $79.95 or the 
featherweight all-black polysulfone model TS-1000 for 
$49.95. Order now. Our allotment is limited. 


FOR FAST ACTION 
CARD HOLDERS CALL TOLL-FREE 


(800) 437-4385 


To order, call the toll-free number above, or send a check or money 
order for the total amount plus $2.50 for the first watch, $1.00 for 
each additional watch to cover shipping and insurance costs. For 

U.P.S. air delivery. add an additional $2.00. North Dakota residents 


add 3% tax. On the г И 


107 Roberts Street, Dept. PS-10 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
с 1882 On the Run 


BITS & BYTES 


By JOHN FREE 


Shrinking mini-floppies 

Houston, Tex. 
Nestled among cabinet-size mini-comput- 
ers, clattering printers, and glowing CRT's 
at the National Computer Conference held 
here recently was a new peripheral com- 
ponent: a drive system for shirt-pocket- 
size micro-floppy discs, shrunken ver- 
sions of the 5%-inch mini-floppy magnetic 
discs (right, in photo above) often used 
with microcomputers. | spotted the micro- 
floppies at booths of several major Japa- 
nese firms. The tiny new discs add to a 
growing variety of incompatible disc sizes 
and types for computer mass-storage sys- 
tems. 

One micro-floppy version, Sony's 3.5- 
inch disc, has gained quick U.S. accep- 
tance. Hewlett-Packard has agreed to buy 
$30 million worth of Sony drives for future 
products. The 3.5-inch discs spin at 600 
rpm—twice the speed of mini-discs. Sin- 
gle-density discs store up to 438K (kilo- 
bytes) of nonformatted information. By 
contrast, conventional 54-inch mini-flop- 
pies store about 75K, and eight-inch flop- 
pies, about 240K (formatted). 

Also, there are other tiny discs. Late last 
year three Japanese firms, Matsushita, 
Hitachi, and Hitachi Maxell, established 
standards for а three-inch "compact" 
floppy disc. The Japanese standard is 
plug compatible (i.e., it works with stan- 
dard interface circuits) with standard 51⁄4- 
inch drives: Rotation speed (300 rpm), 
data-transfer rate, and recording capacity 


per track match mini-floppy systems. 
Amdek Corp. (Arlington Heights, Ill.) has 
shown a preliminary design (photo) for a 
three-inch micro-floppy, too. Like the Jap- 
anese hardware, Amdek's discs are pro- 
tected by a hard plastic cartridge. A lid 
flips open when you insert the cartridge. 
The drive is also plug compatible with 514- 
inch units, and the twin-drive system can 
put up to 820K on two discs. 

Other U.S. firms are devising micro- 
floppy systems, too—ones that may be 
incompatible with Japanese machines. 


Quick looks 


® A great range of data bases—stored 
information on businesses, demograph- 
ics, economics, stocks, etc.—is now avail- 
able to VisiCalc users on their personal 
computers. VisiCalc software is an "elec- 
tronic spread sheet” that permits mathe- 
matical interaction between rows and col- 
umns of data displayed on a CRT. It's mar- 
keted by VisiCorp (San Jose, Calif.), which 
has teamed up with Data Resources Inc. 
(Lexington, Mass.) to make DRI's statistics 
available on a data-used basis. Busi- 
nesses routinely use such data bases with 
larger computers but pay big fees just for 

access. 
€ Epson (Torrance, Calif.) attracted 
crowds to its National Computer Confer- 
ence booth with the book-size HX-20 
microcomputer. The computer has a full- 
size keyboard, liquid-crystal screen (20 by 
Continued 


Is Lower Back Pain Making You An 
On-Again, Off-Again Cripple? 


by Eugene Griffin 


Read how one man freed himself from this 
crippling pain. 


It happened aboard a Lufthansa flight to 
Frankfurt, Germany where | was going for a 
business meeting. The plane hit an air pocket 
and suddenly my back "went out.” 

If you've ever suffered from lower back pain, 
you know what this can mean. In my case, the 
stewardess Aad to lead me off the plane when 
we landed. ''This is the first time this has hap- 
pened?"' she asked. When I told her no, she 
said: 


"Oh, then you should have a Prosana Belt.” 
She then told me she had lower back trouble, 
too, and without the Prosana Belt, she didn't 
think she could hold her job. “и practically 
saved my life!" she went on. 

I'll be sure to get one, Î told her. But what ! 
was really thinking was how could a belt that 
helped her—a woman about 110 pounds— 
help a slightly overweight guy of six feet like 
me? Besides, | thought, I've tried practically 
everything short of an operation. So I went to 
my hotel room, took a hot bath, several 
aspirin and laid down for the night hoping for 
the best. 

Couldn't get out of bed 

The next morning the pain was worse than | 
could ever remember. / had to roll out of bed 
onto my knees and crawl to a doorknob to get 
to my feet. Again, | took a hot bath and some 
aspirin, but again, it didn't do much good. If 
І had been back home, | would have called 
and canceled the meeting. But here | was in 
Germany and scheduled for a meeting with 
five other businessmen / had set up. So there 
was nothing І could do but go through with it. 


Lunch Included, Too! 

The pain must have been apparent the moment 
I walked into the room because the first man I 
met smiled sympathetically and said, ‘*You 
look like your back is bothering you."' It is, | 
answered.''Haven't you heard of the Prosana 
Belt? he asked. I nodded yes. ‘And you don't 
have one?" he persisted. No, I said, continu- 
ing around the room, anxious only to get the 
meeting over with 
and go back home. 

After the meeting, 
the man who asked 
me about the Pro- 
sana Belt suggested | 
join him for lunch. 
Since he was the key 
man on the deal, | 
accepted. But in- 
stead of driving me 
to the restaurant, he 
took me first to a 
surgical supply store 
where he bought me 
a Prosana Belt. I had 
no other choice but 
to put it on right 
there, though all ! 


є, 1981 Peabody Adams. Inc. 


& HERE'S HOW THE AMAZING PROSANA BELT WORKS. Every time you move or take 


could think of after thanking him was to say, 
Is that it? 

“That’s it," he replied. ** Now let us take a 
litle walk to a nearby restaurant І know 
you'll enjoy.” 


The Most Amazing Walk Of My Life 
If I had known the “‘little walk" was going to 
take almost a half hour, I never would have 
gone—business deal or no. But that was all 
part of his plan! Because by the time we 
reached the restaurant, my pain was gone! 1 
even reached down and touched my shoelaces 
just to see if | wasn't imagining things. I can't 
believe it, I said. It’s like a miracle. '*Yes, | 
know," he answered, **1 said the same thing 
when I first wore the Prosana Belt. Occa- 
sionally,’’ he added, **1 still say it, although 
any troublesome condition or pain that per- 
sists should be brought to the attention of 
your doctor.”’ 


Tested & Proved In Hospitals 

Over lunch my friend proceeded to tell me 
about the Prosana Belt. How it was invented 
by adoctor, tested and proved in hospitals and 
clinics; even on people so crippled with lower 
back pain, they had to wear steel braces! How 
it was, andis, used throughout Europe by ten- 
nis champions, Olympic bobsled medalists, 
soccer players—by all kinds of people who are 
constantly putting incredible strains and 
stresses on their backs. In fact, he concluded, 
its effectiveness has been so proven, ifs pur- 
chase is included under Germany 5 national 
health coverage plan. 


Save $14.00! Special Free Trial Offer! 
When I returned home, I told all my friends 
with bad backs about this marvelous belt. But 
when they tried to buy one, they found no one 
in the United States had even heard of it! So, l 
called my friend in Germany (incidentally, I 
got that order) and told him I'd like to import 
some Prosana Belts. He told me the cost of 
one in Germany was $44.00 in American 
money. Since | would have shipping costs, 
taxes, handling and so forth, | decided to see 
if I could make a special bulk importing deal 
with the manufacturer. And, I’m happy to 
add, | was able to. Yes, you can now try the 
Prosana Belt for only $29.95— $14.00 less 
than what you would pay in Germany. 
What's more... 


You Can Prove Its Effectiveness 

To Yourself Risk-Free For 30 Days! 
If you suffer lower back pain like me, you've 
probably tried every “‘cure’’ there is and so 
you're probably skeptical. Which is why I'm 
making this iron-clad, no-risk guarantee: If 
you're not convinced that the Prosana Belt 
relieves your lower back pain fast...that it 
works where other methods and devices have 
failed...that it lets you bend over, garden, do 
household chores, even play sports pain-free, 
Pll return your money in full. 


a step, the up, down and sideways motion of the patented, orthopedic-designed 
"massaging pads ' soothes away aches and pains almost like а chiropractar's 
hands. (Yet the Prosana Belt is invisible even under summer clothes. Soft, 
lightweight and washable, too. with no metal parts. And one size fits all!) 
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If You Read Nothing Else 
Read This Doctor's Report: 


"I've turned from my initial rhea rtd Bl indeed rejection of the Prosana 
belt, to an eager proponent of it. | now have checked more than 40 
cases from my practice and after studying a file with more than 100 
Statements, | have no doubts about the effectiveness of 
the belt.” Dr. Ludwig Hecht 


HERE’S WHAT USERS SAY: 


"| have been suffering from lower back pain for years. Nothing helpec, 
not even a steel corset. After wearing the beit, | am freed from the pain 
and it has never come back." Mr. H. Kilian, Olympic Medalist 

& 3-Time World Bobsled Champion 


"I suffered from severe back pain caused by tennis, and since | did not 
want to take any medication, | have begun to wear your belt. It is hard 
to believe how quickly І have got rid of my back pain." 

Mr. D. Sturdza, Swiss Tennis Champion 


"Often | could tolerate the pain only with strong medication. The 
Prosana Belt has freed me from taking pills." | 
Mrs. F. Polenz, Housewife 


MEDICAID/ MEDICARE RECIPIENTS: Save $5.00! 
Enclose copy of your card & deduct $5.00 from your 
payment 


PHONE ORDER TOLL FREE 

on VISA or MASTER CHARGE 

CALL 1-800-228-2028, Ext. 521 

had In Nebraska CALL 1-800-642-8300 
Call 24 Hours A Day, 7 Days A Week 


F == ° MAIL NO-RISK COUPON TODAY!" = + 
Lumbar Research Institute Div., Dept. POS-102 
Р.0. Box 458, 18 Genevieve St., Great Neck, NY 11022 


|, too, want to prove to myself for 30 days, risk-free that the 
amazing Prosana Belt can free me from lower back pain. 

Rush me my belt at the special import price of only $29.95 plus 
$2 for postage and handling. SAVE! Order 2 Prosana Belts for 
only $55.95 plus $3 postage and handling. Same money-back 
guarantee. If after 30 days I'm not 100% satisfied with the 
dramatic relief | experience, | may return the Prosana Belt(s) for a 
full and prompt refund (excluding postage and handling) no 
questions asked. 
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1 O Check or Money Order enclosed. (New York residents add 
| 8% sales tax.) 
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lama X Medicaid X Medicare recipient. 
Enclosed is a copy of my card saving me $5.00 more 


Charge to: О VISA O Master Charge 
Card # Exp. Date _ 
Name 


Address 


City 


state 


Zip == 


Жылый gites 


me. 


Now...an affordable solar heating system 
the U.S. Government will help you buy. 


* Reduces fuel bills * Low purchase price 

* Federal Government returns 40% of price to you 

* Eligible for State tax credits * Simple to install 

* Fully automatic, no maintenance * 5 Year Warranty. 
* Winter-proven in Maine for homes, offices 

* Modular system, easy to add оп to Se 


E 


\ Mail coupon today for FREE 
- ^V Hansolar Information Kit 
س‎ Ҹ\ plus home Solar Siting Test. 


= 
ae ES 
al 
m 


pug v 3 T s NE um 
E. ps ш. Fat ў E а. 


= 


ee NK LCS T asas 
rochure and name of your nearest Dunham dealer. 


a ee 
a _._ i v 


| Write for free color b 


DUNHAM, DEPT. PS 1082 P.O. BOX 813 BRATTLEBORO, VT O5301 


Bits & bytes 
[Continued] 


four characters), and 24-column dot- 
matrix impact printer. There's space for an 
optional microcassette drive. The $795 
HX-20 comes with 16K of RAM (random 
access memory) and 32K ROM (read only 
memory). Rechargeable batteries keep it 
running up to 50 hours. 

€ A combination computer/game ma- 
chine/music synthesizer was shown in 
Houston by Commodore Business Ma- 
chines (Wayne, Pa.). Its $180 MAX Ma- 
chine accepts a BASIC cartridge, and a 
new display chip provides 16-color graph- 
ics and a 40-column-by-24-line TV display. 
Commodore's new Model 64 computer 
resembles the budget VIC 20 computers, 
but the $594 model 64 has 64K of memory 
апа can run CP/M software with an add-on 
280 microprocessor board. 

® Old meets new in Zenith Data Sys- 
tems (Glenview, Ill.) Z100 series of desk- 
top computers. They feature both eight- 
and 16-bit microprocessors, plus five slots 
for plug-in S100-bus boards. The S100 
bus, introduced in the early 1970's, now 
has a great range of accessory boards for 
microcomputers. Single-housing Z100's 
also have 128K of RAM, two 320K 5'A-in. 
drives, and high-resolution color graphics. 

€ Magnetic-bubble memories, the sol- 
id-state storage devices that can replace 
disc drives, are used in a 10-pound, book- 
size computer from Teleram Communica- 
tions Corporation (White Plains, N.Y.). 
Unlike the bubble-memory Compass 
computer with a flat video screen [B&B, 
PS, Aug.], Teleram's portables have a 
four-line, 80-character liquid-crystal pan- 


el. A full-size keyboard is provided. Bub- 
ble-memory models of 128K or 256K are 
$2,795 and $3,495. There's 64K RAM for 
the low-power Z80 microprocessor. 

@ Radio Shack's new TRS-80 PT-210 
(photo) is similar in size to Teleram's com- 
puter, but the 210 is a portable data termi- 
nal with a thermal printer that puts up to 
80 characters on 8.5-inch-wide paper. A 
110/300-baud acoustic telephone coupler 
is built in. The 15-Ib. portable terminal 
costs $995. Radio Shack has also intro- 
duced a new zero-to-300 or 1,200-baud 
direct-connection modem. The high- 
speed mode, which can trim access time 
and phone bills, operates on the Bell 212A 
standard. 

© Owners of the popular portable Os- 
borne computer (Hayward, Calif.) can 
upgrade the capacity of its сіёс drives 
from 92K to 184K. A double-density kit is 
available from dealers for $185. Gs) 
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Display Locking 
Dimmer Rewind 


Stereo/ 
Mono 


Easy Do-It-Yourself-Installation-—Includes Both a Trim 
Plate for In-Dash Mounting and a Nosepiece for Under- 
Dash Use. Shafts Adjust From 51/в to 65/1e" ЖЕН to 


160mm). 


osound Sale! 


Auto Locking Manual Eject 
Eject Fast Forward And Clock Display 


33% Off Our AM/FM Stereo Cassette 
With Digital Frequency Display/Clock 


Enjoy great listening with this sensational auto- 
sound value! Now you can get our Realistic? AM/FM 
stereo cassette with LED digital station frequency 
and time display at one-third off our regular low price 
of 179.95. Designed for mounting in dash of most 
domestic mid or full-size cars, mounts conveniently 
under dash in others. Built-in quartz clock displays 
the time when playing cassette or when radio is off, 
shows exact station frequency when listening to the 
radio. Delivers great sound with 14 watts total out- 
put. Locking fast forward and rewind help you find 
tape selections quickly. Cassette ejects automati- 
cally at end of tape in all modes or when ignition is 
turned off. Also has electronic manual eject. Size: 
7 x 13/4x 51/8" (178 x 44 x 130mm). Nosepiece: 
41/в13/4 x 13/8” (105 x 44 x 35mm). Hurry in and 
save! #12-1889. Now only 129.95. Sale ends 
Oct. 31, 1982. 


Radie Лаек 


A DIVISION OF TANDY CORPORATION 


Retail price may vary at individual stores and dealers 


CRAFTSMAN 


(A) Pipe Clamps (#66742) 
Save $10.99/ Now $10.99*7 


(B) 4-piece Pliers Set 
(445287) 
Save $16.97 /Now $21.99*7 
(C) 2-piece adjustable 
Wrench Set (#44619) 
Save $8.99/ Now $13.99*1 
These items on sale through 
Oct. 16 or while quantities last 
(D) Hand Saw (3: 36193-4) 
Save $7.50/Now $13.49* 


(А) 7 14-іп. Circular Saw ( 


(E) 16-oz. Curved Claw 


CRAFTSMAN” 


#1095) 


Hammer (#3820) 

Save $6.00/ Now $8.99" 
(F) 10-in. Straight Jaw 

Locking Pliers 

(#45341) | 

Save $3.00/ Мом $4.99* 
(С) 914-in. Arc Joint? Pliers 

(#45381) 

Save $4.00/Now $5.99* 
(Н) ?4-in. x 20-ft. Measuring 

lape ($$ 39217) 

Save $4.50/Now $8.49" 


with 2-HP motor. Cuts up to 
214-іп. at 90° and 2-in. at 45° Includes Combination Blade. Save $25* 

(B) 3-in. Belt Sander with Case (#11705) with 14 sq. in. sanding surface and 34-HP motor. 
Uses 3 x 21-in. sanding belts. Save $36*1 On sale through Oct. 16 or while quantities last. 

(C) 1-HP Router (#1746) with built-in work light. Convenient shaft lock and ring type 


depth gauge. Save $35* 


YOUR 
CHOICE 


$49.99 


EE. 


Craftsman® 10-in. Radial Arm Saw Outfit 
(#19927) with 115-HP motor that de- 
velops 2V5-HP. Cutting depth 3 in. at 90° 
and 214 in. at 45°, Crosscuts up to 151% 


in. wide in 1-in. stock. Save 250% 


On sale through Oct. 16 or while quantities last. 


(D) Sears Best 12-HP Sabre Saw (#1729) with trigger-controlled variable speeds and fast 
cutting 1-in. blade stroke. Save $25* 


Craftsman 16-Gal .Wet/ 
Dry Vac and Acces- 
sories. (417823) Fea- 
tures Sears most power- 
ful utility Vac. motor. 


Non-rusting tank. Hose, 
utility nozzle, 6-piece | 
accessory kit, plus car 
nozzle. Save $75*1 | 


NOW $99.87. | 
On sale through Oct. 23 or | 
while quantities last. 


. 32-Gal. Plastic 
— - Trash Container 
(#6382). Resists 
freeze cracking 
and heat warping. 
Handles tested to 
200 165. capacity. 
Save 25%* NOW 
$8.99. 


CRAFTSMAN’ 


Craftsman 10-in. Cast Iron Table Saw 
Outfit (#29803) with 1-HP motor that 
develops 2-HP. Cuts wood up to 33% in. 
thick at 909 and 214 in. at 459 Includes 
steel legs and two 10 x 27-in. extensions. 
Plus exclusive Exact-I-Cut indicator. 
.. Save $160* | 
COO AN 
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Screwdrivers made of chrome-vandium steel 
and nickel-chrome plated for rust resistance. 
Impact-resistant plastic handles. Available 
while quantities last. SPECIAL PURCHASE 
(#41053). 

• 14x 6-in. slotted * 14 x 4-in. 
slotted • 14x 4-in. slotted 
• #2 x 4-in. Phillips 

e #1x3-in. Phillips 
e #0 x 2V2-in. 
Phillips * 3/16 x 
4-in. slotted 
* stubby slotted 


YOUR 
CHOICE 
99€ EACH 


"—-—— mw m 


¥g-in. Drill (#1051) is re- 
versible with variable no- 
load speeds of 0 to 1,200 
rpm. Develops a maximum 
of ¥3-HP. Locking trigger 
switch. 


NOW $29.99. 


Е ЅАУЕ 62%. 
A Р NOW 
A Py $29.99. 
~ * CRAFTSMAN à 
40-piece Tool Set (#33119) Sockets, pairs. Апа more! = 


ratchet and accessories made of Savings based on regular separate 


tough alloy steel. Plus М and ?-in. prices from 1982-83 Catalog of Power 
drive sizes to handle almost any and Hand Tools. 


job— tune-ups, assembly, home re- On sale through Oct. 16 or while quantities last. 
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Craftsman 16-in. Chain Saw with Case 
(#35734) 2.0 cu. in. engine. Features Power- 
Sharp* built-in chain sharpening system. 
Solid state ignition. Save $65*1 NOW 


$169.99. On sale through Oct. 23 or while quan- 
tities last. 


Craftsman 18-in. Chain Saw with Case 
(#35727) 3.7 cu. in. engine. Iso-Vib handle | 
system reduces vibration and fatigue. | 
Save $80* NOW $269.99 
On sale through Oct. 23. 
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ITEMS ON THESE TWO PAGES ON SALE 
OCT. 3-16 UNLESS OTHERWISE INDICATED. 
* Minimum savings nationally. 
T Savings based on regular separate retail 
prices. 
Prices and dates apply only to continental 
United States. 
Most items shown are at reduced prices. 
Available at most Sears retail stores. 


SPECIAL PURCHASE 
A special purchase, though not reduced, 
is an exceptional value. 
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You can count on 
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Craftsman Workbench (#10271) with 
rugged steel frame, 3 drawers, shelf : 
and locking door. Save $97*1 © Sears, Roebuck and Co. 1982 
On sale through Oct. 16 or while quantities last. 


NOW $99.99. 


VOTE: 


"Bow mom di mom lom 


(A) Sears Best Twill Work 
Shirt. Perma-Prest® polyester/ 
cotton. Save $3* 

NOW $9.99 

(B) Denim Work Jeans. Perma- 
Prest* jeans of heavy duty 
polyester and cotton for com- 
fort, long wear, and easv care. 
Save $4* NOW $10.99. 


(C) Perma-Prest* Chambray 
Shirt. Long sleeve. 50% poly- 
ester, 50% cotton. Save $2* 
NOW $6.99. 


(D) Denim Bib Overall. Perma- 
Prest* denim in a blend of 
polyester and cotton. Long 
wear that's comfortable too! 


Save $5* NOW $14.99, 


Wearmaster® Work Shoes and Boots. Full 9-month war- 
ranty on sole and heel” Non-marking sole resists gas- 
oil-grease. Genuine leather upper for comfort. 


Lightweight construction. 
On sale through Oct. 23. 


* If the sole or heel wears out within 9 mos., 


return for free replacement. 


(A) Black Oxford — NOW $29.99. 
(B) Black 5hoe — NOW $34.99. 
(C) Black Boot — NOW $39.99. 


Roebuck Jeans. 14 ох. 
all cotton denim. Five 
pockets with rivets. 
All seams double 
stitched. 
Save $5* 
NOW $11.99. 


Perma-Prest® Flannel 
Shirt. 75% cotton, 25% 
polyester. 

Reg. Sizes Tall Sizes 
NOW $5.59. NOW $6.99 


Sears Best Perma-Prest® Twill 
Work Pants. 65% Dacron® 
polyester, 35% cotton. Soil 
release finish. 
NOW $10.49. 
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WHY Sue $9.99/Gal. 
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Sears Best Washerless 
Single Control Faucets 
(#20781), (#21943) 
10-vr. limited warranty 


on parts.* 

On sale through Oct. 23. 

* |f faucet leaks or drips 
within 10 years, return for 
free replacement parts. 


Save $20 each* 
Both $29.99 each. 


mE | Easy Living® Satin 
640—500 Flat Interior Paint. 

-i (#91005) Durable; 
IP washable; one- 
Il coat coverage 
WE when applied as 
all directed. Save $6. 


Power Miser'" Water Heater 


UTE IN 


1/3 HP Garage Door Opener 
with TWO Solid State Trans- 
mitters. (#6649/6634) Over 
3,000 code settings. Two but- 
ton wall mount receiver. Plus 
а 4V5-minute light. Easy to in- 
stall. On sale through Oct. 23 
or while quantities last. Save 
$60* Savings based on regular 
separate retail prices. 


On sale through Oct. 23. 
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1 HP Craftsman® Compressor (#17621 or 
#17631) 12-gal. tank, air chuck and air 
hose for inflating, painting, cleaning and 
repairing. Save $170* NOW $349.99, 


A mo B C 
Sears Premium Storm/Screen Doors. 
These doors offer attractive styling and features that 
provide durability, security and insulation. Foam-filled 
plastic core, massive keylock latch and deadbolt. Two 
sizes 32 x 80 in. and 36 x 80 in. Choose from three 
styles. Price can be applied toward 
computing energy tax credit. 


(A) Crossbuck/Enamel finish (#2327) 
(B) Full-view/Enamel Finish (#2328) 
(C) Sidelite/Enamel Finish (#2331) 
NOW $159.99 EACH 


SAVE 
| $40 EACH* 


Craftsman" 

Electric Blower 

(#79893) 

1 HP, air-cooled, permanent 

magnet motor which develops 
maximum 125 mph velocity at nozzle. 
High impact plastic housing. 


Save $30* NOW $49.99. 


ITEMS ON THESE TWO PAGES 
ON SALE OCT. 3-16 UNLESS 
OTHERWISE INDICATED. 
*Minimum savings nationally. 
Prices and dates apply only to 
continental United States. 

Most items shown are at reduced 
prices. 

Available at most Sears Retail 
Stores. 


Insulation Jackets. Fits up 
to 52-gal. R-6 Insulation. 
Price can be applied toward 
computing energy tax credit. 
Save $57 On sale through 
Oct. 23. 

FOR ELECTRIC WATER 
HEATERS (11722) $12.99 


FOR GAS WATER 
HEATERS (#1723) $9.99 


Energy Saving Thrif-T 
Thermostat (#9100) 
with Triple Set back. 
Available while quantities 
last. Price can be applied 
toward computing energy 
tax credit. 


SPECIAL PURCHASE 
NOW $39.99 


Kenmore Y2 HP Dis- 
poser (#6754) Stain- 
less steel grind cham- 
ber. Quick mount col- 
lar. Available while quan- 
tities last. 
SPECIAL PURCHASE 
NOW $69.88 


SPECIAL PURCHASE 
A special purchase, though not 
reduced, is an exceptional value. 


You can count on 


© Sears, Roebuck and Co. 1982 


DETROIT REPORT 


By JIM DUNNE 


‘83 Vette styling 


Pictures of the 1983 Corvette do not fully 
convey the differences in its styling com- 
pared with the 1982 model. The new car is 
more wedgelike, which is apparent when 
the car is viewed close up. One of the most 
easily identifiable new features is the high 
rear deck. It's almost on the same level as 
the roof, though there's plenty of back 
window for rear vision. The design of the 
one-piece front body assembly, which 
includes hood, fenders, and grille, is not 
obvious at first glance, either. It's sup- 
posed to guarantee a smoother surface 
finish as well as much better access to the 
engine compartment. The A post has a 
sharper angle, and the sail panel is angled 
toward the rear at its base, unlike the 
upright sail panel on the current Vette. 
Special high-performance wheels and 
tires, which will be unique to the Corvette, 
are other items that become obvious only 
on close inspection. 


P gets green light 


Look for Pontiac's unusual midship- 
engine P-car to hit the streets a year from 
now. The two-seat sports car is in the GM 
master schedule and, after several delays, 
has been given the final go-ahead. The car 
will be built in Pontiac's home plant in 
Michigan on a special assembly line laid 
out to handle the P's plastic body and 
unique adaptation of the Phoenix engine 
and drive train. The base engine will be 
the Pontiac 2.5-liter four with fuel injec- 
tion. Like the Phoenix, the engine and 
drive train are transverse, but in the P-car 
the engine location is amidship and drive 
is to the rear wheels. Because the engine 
is set slightly ahead of the front wheels in 
the Phoenix, it will be slightly ahead of the 
rear wheels in the P-car. This should pro- 
vide excellent weight distribution. The car 
is smaller than Corvette and will be half 
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the price of the ‘83 Chevrolet sportster. 
That translates roughly to $12,000. 

There is also the exciting possibility that 
the P-car will have Chevy's 2.8-liter V6 asa 
performance option. That would power it 
into the under-10-second zero-to-60-mph- 
acceleration class. 


AMC four-cylinder 


AMC plans to phase in its own 2.5-liter 
(151 cu. in.) four-cylinder engine over the 
next six months and gradually replace the 
Pontiac 2.5-liter four it now uses in many 
models. The new engine is a shortened 
version of the AMC in-line six (258 cu. in.) 
and uses many of the older engine's 
parts. Its block and head are iron, but it 
has many aluminum accessory covers. By 
the time the new XJ Jeep is introduced 
next winter, the AMC four will be ready. 


Getting competitive 

Ford's most exciting new cars may make 
their appearance next spring when the 
Tempo/Topaz line is introduced. These 
models are completely new front-wheel 
drives that will compete with GM's X-cars 
and Chrysler's K-models. Ford's are com- 
pacts, with a wheelbase of just under 100 
inches. For comparison, Reliant has a 
99.9-inch wheelbase and is 176 inches 
long. Tempo/Topaz will weigh less than 
2,350 pounds, and 1.6- and 2.3-liter 
engines will power it. All this means that 
Ford will have cars that can compete in 
performance and fuel economy with the 
best of the American models and many of 
the imports. 


Remember CVT 


You'll be hearing a lot about continuously 
variable transmissions in the coming 
months, so get used to seeing the identi- 


fying initials—CVT. This is the transmis- 


sion that combines the efficiency of man- 
ual types with the smoothness and power 
multiplication of the automatics. GM and 
other auto makers agree that it is the 
transmission of the future for fuel-efficient 
cars. The name refers to the transmis- 
sion's ability to provide an infinite number 
of gear ratios within its range, instead of 
the three, four, or five speeds used in cur- 
rent transmissions. GM is committed to 
CVT in Europe by 1985. Domestic buyers 
should see it within a year after the Euro- 
pean introduction. 


Styling challenge 


How can you make small, practical cars 
look exciting? That's the latest major 
problem facing auto designers. The three- 
box design is efficient and became popu- 
lar when efficiency and small size first 
became important. (The first box is the 
front fenders and engine compartment; 
the second is the passenger compart- 
ment; the third is the trunk.) But the look is 
tiresome when seen on virtually every 
small sedan. 

Now the entire auto industry is taking a 
big hint from the sales success of the new 
Camaro and Firebird. Car makers believe 
that the best remedy for sagging sales is a 
fresh appearance that creates excitement. 
Practical designs are on the back burner 
until the next fuel crunch. Look for con- 
vertibles and swoopy lines for '83. 


Oh, shut up 


Talking cars are a novelty that will wear 
thin in a short time. That's my reaction 
after sampling the oral-warning instru- 
ment panels from Ford and Chrysler. In 
the first place, the messages are too long. 
"Please fasten your safety belts” could be 
shortened to "buckle up," without any 
loss in meaning. Also, Chrysler's synthe- 
sized voice is too loud and formal. Repeat- 
ing the message is not necessary, either. 
Personally, it makes me want to defy the 
instructions. Finally, the polite machine- 
generated "thank you" after you do buck- 
le up is absurd. Best news: Chrysler is 
weighing a voice-volume control that will 
reduce the sound—or shut it off complete- 
ly. Look for it soon. 


Future Chryslers 


Chrysler officials admit that there is a 
sameness in the styling of its sedans this 
year, but next year things will be different. 
Then, Chrysler will have a mini-van and a 
two-door sports car that will feature styl- 
ing unlike anything in the present lineup. 
The two have front-wheel drive and four- 
cylinder engines. The K-car transaxle will 
be adapted to both vehicles, and the stan- 
dard 2.2- and 2.6-liter engines will be 
used. The van looks like a sure winner, 
since it is smaller outside than current 
passenger vans yet big enough inside to 
carry eight passengers. Also, Chrysler 
says it will compete with some small 
sedans in fuel economy and could top 20 
mpg in city driving. The sports car will fea- 
ture smooth aerodynamic styling that 


should contrast sharply with iiir 


boxy-looking passenger cars. 


Second best for your car? Never! But if you're not using 
Mobil 17 that's just what your oil could be. 

When it comes to lubrication, ordinary oil can't come 
close to Mobil 1. 

Mobil 1's unique molecular structure is the reason it 
lubricates better and helps protect engine parts better 
against friction and wear than conventional oil. 

So engines stay cleaner, run smoother and last longer. 


And that same molecular structure is also the reason 
Mobil 1 saves gas compared to conventional oils, helps 
get you started even down at 35?F below and takes you 
25,000 miles" (or one year whichever comes first) 
between oil changes. 

So if it's nothing but the best for your car, change to 
Mobil 1. You can't buy a better oil at any number. 


Mobil 0. The oil that saves you gas. And more. 


"Ado oil 25 needed. New car Owners lollow warranty instructions Diesel owners follow man uter 5 instruci 


If everything you put into your car has 
tobe No.l,we ve got your number. 
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On the 25th anniversary 
of Sputnik’s launch, 
America’s space effort 
is faltering badly 


By JIM SCHEFTER 


Sputnik I stunned the world on Octo- 
ber 4, 1957. For the next three 
months, until the 184-pound sphere 


From the perspective of 25 years ago, 
today’s space missions would have 
sounded like pure fantasy: Space shut- 
tles land in American deserts. Auto- 
mated supply pods restock Russian 
space stations. Voyager flies on toward 
Uranus. Venera lands on Venus. But 
in America of the 1980's, hardly a head 
turns. Public attitude ts reflected in the 
struggling U.S. space program—or 
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fell out of orbit and burned in the 
atmosphere, the Russian satellite was 
a fiery needle piercing our national 
consciousness. The space age had been 
born. Its parents were Russian. 

Like no other event in history, Sput- 
nik triggered a change in our percep- 
tion of humanity: The human spirit 
broke free of one small planet and 
moved boldly, yet with awe, into a 
vast, new beyond. It also triggered the 
most productive competition in hu- 


maybe vice versa. The once-bold A mer- 
ican adventure in space now seems 
timid and halting. 

The editors of POPULAR SCIENCE are 
alarmed by this state of affairs. We 
believe that this nation and mankind 
in general must move strongly ahead 
in space. Now, scattered stirrings from 
around the country suggest that a great 
many people—private citizens, scien- 


man history, a space race more for glo- 
ry and goals than riches and conquest. 
Nourished by dreams of adventure, 
the race matched the best of American 
technology and dedication against a 
Russian challenge that was definitely 
not just boast. 

Never was a race run so fast. Less 
than 12 years after Sputnik, Neil 
Armstrong walked at Tranquility 
Base. "Did we do it right?" Christo- 

Continued 


lists, space professionals, and elected 
officials—agree. To find out what can 
be done to stop the decline of the space 
program, we assigned veteran space 
reporter Jim Schefter—on the beat 
since the Gemini years—to sound out 
leaders across the country whose jobs 
and opinions strongly influence na- 
tional space policy. Here is his 
report.—The Editors 
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pher С. Kraft asked, pacing his top- 
floor office at the Johnson Space Cen- 
ter in Houston. “I don’t know. Did we 
do it well? Yes. Absolutely!” 

But now, as we enter the second 
quarter century of the space age, the 
great dreams of only yesterday have 
turned to dust. The U.S. space pro- 
gram in the 1980’s is an ambiguous 
hodgepodge of brilliant events, great 


potential, unkept promises, and down- 
cast vision. 

There is no lunar colony. No astro- 
naut will land on Mars in this century. 
No program exists to send new U.S. 
craft to Venus or Saturn. What 
seemed to be America’s manifest des- 
tiny could be slipping out of reach. 

This is a national tragedy. We des- 

Continued 
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| 12 years of retreat 
| Jan. 4, 1970. With President Nixon's 


approval, NASA cancels Apollo 20. The 
decision frees a Saturn 5 booster 
needed to launch Skylab in 1973. 


Sept. 1, 1970. Nixon announces can- 
cellation of two more Apollo missions 
to the moon, reducing budget pressure 
to allow pursuit of a space shuttle. 


Feb. 1, 1971. NASA cancels the Grand 
Tour program intended to send space- 
craft through the outer solar system. 
Less-capable Voyager craft ultimately 
accomplish many Grand Tour goals. 


Jan. 5, 1972. After two budget-induced 
redesigns, Nixon gives scaled-down 
space shuttle final approval. 


Dec. 19, 1972. Splashdown of Apollo 
17 ends manned moon exploration. 


| Aug. 15, 1973. With estimates for the 


shuttle soaring, NASA kills plan to | 


launch a second Skylab. The craft and | 


its fully operational Saturn 5 boosters 


eventually become museum exhibits. | 


July 25, 1975. Apollo-Soyuz ends; last | 


American in space until shuttle flies. 


Oct. 1, 1977. NASA can't afford to con- 
tinue receiving and studying scientific 
data from remote stations left on the 
moon by astronauts. On signal from 
Houston, the stations are turned off. 


Australia. U.S. has no plans to pursue 


| building of a space station. 


July 11, 1979. Skylab falls over western | 


January 1980. Galileo mission to Jupi- 


| ter is scaled back, delayed to 1985. 


Aug. 7, 1980. Radio command from Jet | 


of studying the planet. 


January 1981. President Carter contin- 
ues to defer decision on mission to 
Halley's comet, but a Venus radar mis- 
sion gets tentative approval. 


| Propulsion Lab shuts off Mars-orbiting | 
| Viking craft after more than four years | 


March 8, 1981. The Reagan Adminis- | 


tration cancels participation in Interna- 
tional Solar Polar Mission. Spacecraft 
were already under construction. 


April 12, 1981. Space shuttle flies. 


February 1982. Venus radar mission 
and Halley's mission are dropped. 


July 4, 1982. In a major space-policy | 


address, President Reagan fails to 


make a commitment to build a space | 


station. 
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perately need to get the space program 
back on track, for vital and historic 
reasons: 

Economic benefits. What began as a 
bid to boost national morale by one- 
upping the Russians turned out in- 
stead to have enormous economic 
impact. Orbiting satellites, sophisti- 
cated descendants of Sputnik, have 
totally transformed the way we pur- 
sue commerce—in every field from 
communications to farming to weath- 
er forecasting and much, much more. 
What economic benefits will future 
space-technology advances bring? En- 
ergy from space? Minerals from the 
moon and asteroids? Factories in 
Earth orbit? All are within reach. 
Each can be at least as important as 
benefits we already take for granted. 

Space-technology spinoffs. Funda- 
mental advances forged for the space 
program and adapted for earthbound 
uses have changed our world in many 
ways. Computer technology, at the 
heart of almost everything we do, 
reached its current state because of 
space-program catalysts. New prod- 
ucts and techniques in fields from 
metallurgy to lubrication, from chem- 
istry to medical monitoring, have 
immeasurably improved the quality 
of our work, our homes, and our lives. | 
The money was spent in the name of 
space, but the benefits have reverber- 
ated across every aspect of society. 

Basic science. The human mind has 
a need to know, and the space pro- , 
gram—with its brilliant forays to the : 
corners of our solar system—has 
pushed forward the quest for knowl- 
edge more rapidly than any research 
program in history. But for every 
question answered, dozens more havé 
been raised. The need to seek and to 
probe never ends. 

National defense. Centuries ago, 
defense efforts moved out from nation- 
al boundaries to encompass the 
oceans, and the powerful navies of the 
world were born. Now, defense is mov- 
ing into the oceans of space. Whether 
this new arena will be limited to such 
military-support purposes as recon- 
naissance and communications or 
ever will become the literal high 
ground of future wars, can any first- 
rank power fail to prepare? 


Quadruple threat 


The conquest of space is a complex 
undertaking, requiring ever more ad- 
vanced technology. That technology 
cannot be allowed to languish, then be 
developed on demand at some later 
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9618 CHILTON AUTO REPAIR 75.82 for all Атепсап cars ................ $17.95 
0932 CHILTON AUTO REPAIR 72-79 for all American cars... $19.95 
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1197 ALCOHOL DISTILLER'S MANUAL for gasohol & spirits ............$12.95 
7110 WEEKEND MECHANIC'S HANDBOOK ideal manual for Leet $3.95 
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1712 BASIC AUTO REPAIR MANUAL a must for any саг ...................... $5.95 
1707 BASIC BODYWORK & PAINTING . -.. $6.95 
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0995 CAR INTERIOR RESTORATION useful for all cars . „$6.95 
0906 OLD CAR VALUE GUIDE latest edition sss $9.95 


г iKnow your Car inside and out. ; 


иш hon how to fix it...to tune it...to service it...to 
7 Bkeep it running right. The TOTAL SERVICE MAN- 
e QUAL for your car will show you how to do everything 
от a minor adjustment to a major repair. 


BTOTAL SERVICE MANUALS are digests of official 
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8066 DODGE ARIES 81-82 covers all models .. : $11.95 
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| 8192 DUSTER 70-76 for all models inc. Scamp .. 
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0178 ESCORT, FORD 80-B1 covers all models sss $11.95 
8189 FAIRLANE, FORD 62-70 covers all models... 910.95 
8366 FAIRMONT,FORD 78-81 covers all models and engines 11: 011.95 
9874 FALCON, FORD 6 64-70 covers all &-cy! models... $10.95 
9776 FIAT 124 67-81 all inc spyder.coupe & 2000... $11.95 
9640 FIAT 128 72-79 for ali models inc SL & Rally... $11.95 


8742 FIAT 131 75-77 covers all models |... 2 2911.95 
8106 FIAT 131 78-80 covers all models ....... 1195 
1201 FIAT 850 64-74 all sedan, coupe & spider mdis $11.95 
0399 FIAT X1/9 73-80 covers all models... s 

6022 FIAT STRADA 79-80 .. ——— O— 
1073 FIESTA, FORD 77.79 lor ай models у... 


0675 FIREBIRD 67-69 covers all models sss 
6309 FIREBIRD 70-81 covers all models inc Trans Am. P rail ВАША 
9611 FORD 71-78 inc LTD Il, Ranchero, Thunderbird . KON. 
0872 FORD 68-81 for Custom, Galaxie ТО, XL & wagon mdis о. 
9369 FORD COURIER 72-81 covers al! models imported ......... "n 
8205 FORD PICK-UP 65-68 all 2 & 4-whl dr mdis, 1/2-1 ton MERS 


0451 FORD PICK-UP 69-81 covers all тобеіѕ esses 
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9436 PRANATA; FORD 75-80 covers all models 
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8694 HONDA CIVIC, 73-79 covers ай models inc СУСС... 
0980 HONDA CIVIC 80-81 covers all models 
9787 HONDA PRELUDE 79-80 complete coverage ............................. 
8206 INTERNATIONAL SCOUT 67-73 800, А B, II MAIS ess 
8565 INTERNATIONAL 62-80 tune/maintain Scout, wagon. p" up 2$ 
1206 JAGUAR 55-69 sedan mdis 2.4, 34, 3.8, 240, 340 . 8 


1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models .................. 
9612 JAGUAR E-TYPE V12 71.74 covers al! models ........... 

9399 JAGUAR XJ6 68-78 covers al! models ........ PORRO EN. 
9617 JAGUAR XJ12 72-79 for all models inc XJS. Daimler .............. 
9769 JEEP 50.65 for 4 & Б cyl station. _._... i 
8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer mals... 


9805 JEEP WAGONEER J-senes with 230 ohc eng. . ا‎ 
9806 JEEP UNIVERSAL CJ-2, CJ-3 reprint factory manual ............ 
0509 JEEP 55-81 for all CIS, С-Б, CJ-7, Scrambler mals, ..........-.... 
8739 JENSEN-HEALEY reprint of factory manual uua. indes 
0596 LANCIA BETA 76-80 for sedan, coupe & HPE models ш... 
1254 LANDROVER 59-77 covers 2, 2А. 3 gas & diesel models ....... 


0574 LOTUS ELAN 62-74 covers all models inc Plus 2 _.............. - 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in Mi AREE 
8211 MAVERICK 72-77 covers all models . " орке 
1550 MAZDA СІС 77-80 covers all models . 
0370 MAZDA RX2 70-75 covers sedan & coupe та —— MÁ— 
0371 MAZDA RE-3 72-76 covers all models sss 


0444 MAZDA 71-78 includes AXA and Cosmo malti: MR 

9941 MAZDA RET 79-80 covers all models... 

0880 MAZDA PICK-UP 72.75 B-1600 & rotary |i т. 

8105 MAZDA 626 79.81 covers all models ...... 

0593 MAZDA 808, 818 72-78 covers all models sss 
0573 MAZDA 1500, 1800 67.74 covers all models vL... 


00811.95 
911.95 
. $11.95 


0706 BYPASS EMISSION CONTROLS 73-77 all Fard-built cars 514.95 
8474 BYPASS EMISSION CONTROLS 71-77 GM cars . $13.95 
9534 BUICK POWER MANUAL performance tuning the МБ models ...... $7.95 
0931 CHEVY V-6 How-to-handbook for ай 78-81 engines. ................... 96.95 
0830 CHEVY SUPER SPORT 61-76 everything about every model . . $13. 95 
842] CHEVROLET RACING ENGINE how to build .. коныс $9.95 


1243 CHEVY, RACING THE SMALL BLOCK. . super performance bm $7.95 
9795 CHEVY PERFORMANCE getting the most from small blocks ...... $3.95 


8125 CHEVY SMALL BLOCK, how to rebuild. sss PES TED 
9409 CHEVY SMALL BLOCK, How to hotrod ....... $7.95 
0949 CORVETTE RESTORATION SOURCE BOOK 53-67 the ‘bible’ $21.95 
0946 FORD SMALL BLOCK, How to rebuild. .$7.95 
9497 FORD V-B, how to rebuild 351С,351М.400.429.460 engines $7.95 
9498 PINTO, how to rebuild the 4-cyl ........., ines . $9.95 
8195 FORD PERFORMANCE how to get it for street or track ..... $9.95 
0892 MUSTANG, HOW TO RESTORE YOUR complete how to manual ... $14.95 
0941 MUSTANG RECOGNITION GDE 500 fotos all mals, access, etc $16.95 
1766 ENGINE POWER everything from basics to super-tuning .............. $8.95 
8152 BOLT-ON PERFORMANCE what to buy & what it will dû .............. $9.95 
0735 SUPERPOWER - turbo & supercharging, fuel initn. s. $9.95 
5117 DESIGN & TUNING COMPETITION ENGINES... $14.95 
844] HOW TO MAKE YOUR CAR HANDLE street/track -niinn $7.95 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cy! over 15 cid .......... $9.95 


9419 SMALL ENGINE SERVICE MANUAL all 1-cy! under 15 сю. $9.95 
0965 SMALL DIESEL ENGIME MANUAL ail major makes to 160 cid ..$9. нч 
9770 LAWN MOWER fix all gas powered walking. push type... $8.9 

8755 RIDING LAWNMOWER manual for all major makes and models $8. as 
9651 SMALL TRACTOR manual 65-81 all makes models 8-30 hp ....$19.95 
0822 FORD FARM TRACTOR manual covers models 2N,BN & 9N ‚$9.95 


1028 IH FARM TRACTORS for АВ С.Н.М.МТА 4,6 МТА, 9 models ..... $9.95 


9525 MACHINING FUNDAMENTALS to use all machine shop equip. .. $19.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $9.95 


0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ........... $19.95 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, plus ............. $19.95 
0039 CATERPILLAR MANUALS for D4,D6,D7,D8. . must give model $19.95 


0929 MOTORCYCLE MANUAL 68-81 all Japanese makes + H-Û...... $24.95 


0555 SNOWMOBILE MANUAL covers over 300 models thru 73 ......... 58.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes... $9.95 
8002 OIL BURNERS. How to install and service ...................................... $9.95 
8006 WASHING MACHINES fix all makes & models... §5.95 
7109 CLOTHES DRYERS fix all makes and models .. DEMNM L5: | 
1268 SEWING MACHINE REPAIR service, adjust, repair ir all тай 1.98.95 
9804 TYPEWRITER REPAIR Covers electric & manual models .......... $10.95 
7133 35mm CAMERA REPAIR all SLR makes and models... $3.95 
9959 TV REPAIR Beginners guide for any color, B/W problem .............. $6.95 
9447 ELECTRICITY FROM WIND, WATER & SUN . how to get il ......... $6.95 
B724 LOCKS & LOCKSMITHING complete, step-by-step course .......... $9.95 


3752 TELEPHONES, Master Handbook every type & installation -....... $10.95 


| [| NAME AND ADDRESS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


0781 MERCEDES-BENZ 1905L reprint of owner's manual .................. $11.95 
1746 MERCEDES-BENZ 220 59-65 covers all mdis ............................ 
9483 MERCEDES-BENZ 220 68-72 mdis except Слеза! 
1747 MERCEDES-BENZ 230 63-68 inc. 2305 Е SL .. $12.95 
8197 MERCEDES-BENZ 250 65-68 plus 190D,200D, 220D diesels . 21032 
9485 MERCEDES-BENZ 250,280 68-72 all models plus 230 . 


0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 п mdis $11.95 


B439 MERCEDES-BENZ 74-79 Covers all models inc Diesels .............. $11.95 
9436 MERCURY MONARCH 75-80 covers all models......... 0,910.95 
0710 MERCURY ZEPHYR 78-81 ан models inc с turbocharged . 0911.95 
1105 MG ТА, TB, TC, TD, TF 36-55 . $12.95 


1098 MG MIDGET 58.78 covers all models... онаи бии 


1106 MGA MGB 55-68 covers all models ine twin cam 1... $12.95 
1720 MGB,MGB GT 69-79 for all roadster & coupe models .. met tees: 
8396 MGC reprint of factory manual ........... کک‎ 924.95 
0917 MINI 59-78 covers all models inc Mini- Cooper. us esent Т 1.95 
0884 MONZA, CHEVROLET 75-80 plus Astre Starfire Skyhawk EN 0095 
9876 MUSTANG 6 65-72 covers all &-cylinder models |... $11.95 
0479 MUSTANG V8 65-73 covers all models . $11.95 


8272 MUSTANG Il 74-78 covers all 4, V6, & VB models...............- $11.95 
3386 MUSTANG 79-82 covers all engines and models ...................... 

0951 NOVA, CHEVROLET 71.79 covers all models sess 
7107 OLDS CUTLASS 70-81 covers all models & engines - HORE НДР $11.95 


9148 OLDS OMEGA 80-81 all mdis plus Pontiac Phoenix... $10.95 
0884 OLDS STARFIRE 75-80 all mdis plus Pontiac Astre .. $10.95 
6308 OLDSMOBILE 68-76 covers all 88 and 98 models .. $12.95 


1724 OPEL KADETT 62-73 1000, 1100, 1200 models 912.95 
8273 OPEL 66.79 tor all models inc 1900 Manta & Isuzu .................. 

9589 OPEL GT 68-73 covers all 1900 models ... dud ss 912.95 
0711 PEUGEOT 504 DIESEL 74-80 covers all models |... $11.95 


7124 PEUGEOT 504 68-79 for all gasoline engine models ussu $11.95 
0883 PINTO 70-80 covers all models inc Mercury Bobcat .................... #10.95 
0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models ....... ........$10.95 


1259 PLYMOUTH HORIZON 78-81 covers all models inc ТСЗ ............ $11.35 


8066 PLYMOUTH RELIANT 81-82 covers all models .. vee 1.95 
0851 PONTIAC 66-76 all full-size inc Bonneville, Catalina, GP 412.95 
0489 PONTIAC TEMPEST 68-73 all mils ine GTO, Le Mans .............. $10.95 
1650 PORSCHE 356 57-55 covers А. B & C models . $12.95 
1591 PORSCHE 911 64-73 covers all models... eines P295 
8173 PORSCHE 911 74-77 includes N, S, Targa, Camera а... 912.95 


1590 PORSCHE 912 65-69 with 1582cc engine 1s $12.95 


9834 PORSCHE 914 70-76 all models inc 914/6 ............................-.. $11.95 
0993 PORSCHE 924 76-80 covers all models ine Turba. $11.95 
8008 PORSCHE 928 78-81 ...... тетт Tg E 
0372 RENAULT Le Car 72-81 for ail models inc R5. 3 $11.95 
1224 RENAULT B, 10 62-72 covers all models inc 1100 ..............$11.95 
9429 RENAULT 12 69-79 covers all models inc auto trans ...............$12.95 
0645 RENAULT 15, 17 71-78 all mdis inc TL, TS ............ $12.95 
1554 RENAULT 16 65-78 covers all models .. TRENT. S ЖОЙ 
0395 ROADRUNNER & SATELLITE 68-73 all models ........... se $10.95 
0750 SAAB 99 69.79 covers all models |... 011.95 
B440 SAAB 57.79 covers all models inc Sonnet .................................. .$11.95 
1098 SPRITE 58-71 covers all Mk 1, 2, 3 & 4 models ....................... $11.95 
8058 SUBARU 72-81 for all models inc Brat. _.....................................#11.@5 


0845 SUNBEAM TIGER reprint of factory shop manual nns $24.95 


0489 TEMPEST, GTO, LE MANS 68-73 all models... $10.95 
8189 TORINO 68-75 all models inc Elite, Ranchero ............................. $10.95 
0829 TOYOTA CELICA 71-80 covers all models. cone MA 1.95 
9812 TOYOTA COROLLA 68-81 tor all models ine 5- -spd trans $11.95 
7132 TOYOTA CORONA 70-80 covers all 4-cyl models $11.95 
0754 TOYOTA CORONA Mk 2 72-76 for all 6 cylinder odds ioo #1 1.95 
0647 TOYOTA PICK-UP 68-81 for all 2-whl drive models... $11.95 
8524 TOYOTA LAND CRUISER 66-77 covers all models $11.95 
0923 TOYOTA STARLET 78-81 covers all models... $11.95 
0901 TOYOTA TERCEL 79-81 . ee M D 1.95 
1200 TRIUMPH SPITFIRE 62-78 covers all models $11.95 
1015 TRIUMPH TRS, TRE, 67-76 all models inc TR250 2000000. 1195 
8693 TRIUMPH TR? 75-80 _..........., Saint ecu E RR ER 
8192 VALIANT 68-76 all mdis inc Scamp, Signette met $10.95 
0557 VEGA 70-73 covers all models including GT ......... „$10.95 
0884 VEGA 74-77 all models inc Monza except Cosworth Мева. $10.95 
0782 VOLARE, PLYMOUTH 76-79 covers all models 5... $11.95 
1227 VOLKSWAGEN BEETLE 54-67 all mdis inc Катта 911.95 
0140 VOLKSWAGEN BEETLE 68-77 all mdis inc Karmann-Ghia ......$11.95 
0933 VOLKSWAGEN RABBIT, SCIROCCO 75-81 all inc diesel ................ $11.95 


1125 VOLKSWAGEN BUS 61-79 all camper, van, transporter mals . $11.95 


9582 VOLKSWAGEN TYPE 3 62-73 for squareback. fastback . $11.95 
9778 VOLKSWAGEN 411, 412 68-74 covers all models .................. $11.95 
8748 VOLKSWAGEN DASHER 74.79 covers all models... 911.95 
5444 VOLVO P1800 60-73 all models inc E & ES | $12.95 
1754 VOLVO 142, 144, 145 66-74 for all models inc 5 * E. 511.95 
5558 VOLVO 164 68-75 for all models inc fuel injection... 911.95 
3729 VOLVO 242, 244, 245 74-82 covers all пае! ........................ $11.95 
8311 VOLVO 264, 265 75.80 covers all models .................... $11.95 
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The space retreat 
[Continued] 


date. It must be advanced in a logical, 
orderly manner. To stop now—or to 
limp along at an inadequate pace— 
imperils the future. It threatens a loss 
of leadership not just in space but in 
practical technology, science, and mil- 
itary power, as well. Yet this is the 
future we face. 

What went wrong? Why did it hap- 
pen? And most important, what needs 
to be done now in order to reverse the 
decline? 

The seeds of our current predica- 
ment go back more than a decade. 
Even as the world celebrated Ameri- 
ca’s remarkable moon landing in 
1969, shrinking budgets and self- 
doubt began gnawing at the future of 
the U.S. space program. The thirst for 
knowing the unknown was slaked—if 
not quenched—on lunar plains and 
Martian deserts, in Venusian clouds 
and at Saturn’s razor rings. 

NASA's combined spending for the 
24 years from 1959 through 1982 
totals just $90.1 billion, a few months' 
budget today for Social Security or the 
Department of Defense. For the 
NASA investment, we built perma- 
nent space centers; bought all of the 
manned programs, including Apollo 
and the shuttle; explored the planets 
and the space around Earth; and 
more. But the chronology of missed 
deadlines and canceled projects (see 
box) began the year following Arm- 
strong's walk and continued through- 
out the 1970's. 


Buck stops there 


Much of the criticism for the 
decade-long decline focuses directly 
on past occupants of the White House. 
Lyndon Johnson began trimming 
NASA's budget almost immediately 
after taking office, and other presi- 
dents have had other priorities. 

Says Dr. Bruce Murray, former 
director of the Jet Propulsion Labora- 
tory in Pasadena, Calif.: "There's been 
a loss of presidential vision and ability 
to deliver ever since Watergate. Nixon 
made the decision to go ahead on the 
shuttle, and there's been nothing of 
importance in the 10 years since. Ford 
wasn't around long enough to have 
any effect, and Carter was pathetic, 
just pathetic." 

It sounds harsh, but others agree. 
"We've had chief executives who are 
not familiar with space surrounded by 
people who are crisis managers," said 
U.S. Representative Don Fuqua, 
chairman of the House Committee on 
Science and Astronautics. "The com- 
bination doesn't create vision." 
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“After Apollo, we reverted to a more 
parochial set of visions,” said Robert 
Walquist, vice-president and general 
manager of TRW’s Space and Technol- 
ogy Group in Redondo Beach, Calif. 
“We retreated from what we could do 
and what we are able to do.” 

The Reagan administration demon- 
strated its lack of vision by issuing a 
space policy directive July 4, 1982, 
that does nothing to improve the pes- 
simistic picture. In a so-called major 
statement at Edwards Air Force Base, 
Calif., following the fourth landing of 
the space shuttle Columbia, Reagan 
chose to speak of philosophies rather 
than deeds, and to avoid any new com- 
mitment in space. 

If lack of leadership is the underly- 
ing reason for the space retreat, the 
shuttle excepted, the surface cause is 
lack of money. “Even the shuttle was 
under-funded by a factor of two for 
years, said Senator Harrison H. 
(Jack) Schmitt, the only U.S. lawmak- 
er to have walked on the moon. “It 
forced NASA to keep slipping major 
milestones in order to have the money 
to handle current problems. It’s one of 
the major ironies of history that Jim- 
my Carter saved the shuttle because 
he wanted SALT II [Strategic Arms 
Limitation Treaty] ratified. [The 
shuttle would launch the reconnais- 
sance satellites needed to verify treaty 
compliance, but the treaty remains 
unratified.] He finally authorized a 
major increase so we could buy our 
way through the milestones.” 


Out with a whimper? 


But by then, the Nixon-Ford-Carter 
attitudes had sent the overall U.S. 
space program into a major decline. 
“We were just coasting compared with 
what we could have done,” Schmitt 
told me. “Three Saturn 5’s lying on 
their sides is a sad commentary, and 
so is Skylab flight hardware on dis- 
play in the Smithsonian [see box]." 

NASA’s major achievements of the 
last decade—having a single Skylab 
briefly in orbit, landing robot ships on 
Mars and Venus, flying past Jupiter 
and Saturn—had their beginnings in 
the late '60's or early 70's and have 
virtually no counterparts in the '80's. 
The once-spectacular U.S. planetary 
program is all but dead. 

The only new effort still surviving is 
Galileo (artist's concept, opening 
page), which will launch craft to Jupi- 
ter in 1985, arriving in 1987. Voyager 
2, launched in 1977, will get to Ura- 
nus in 1986 and may be retargeted to 
Neptune for a 1989 arrival. Two even 


more ancient Pioneers will continue to 
transmit as they move toward the 
edge of the solar system (where their 
data now hint at discovering a tenth 
planet or a dark companion to our 
sun). Another Pioneer, launched in 
1978, still orbits Venus, chattering its 
findings home. That's all there is. 

"Planetary exploration was a fall- 
out of Apollo,” said Bruce Murray. 
"We responded to the Soviet challenge 
with the greatest technological en- 
deavor ever undertaken. We won, and 
there was no doubt that we won. But 
now that string has run out. The 
momentum is gone. I think the Apollo 
program happened about four decades 
too early." 

Current NASA Administrator, 
James Beggs, thinks the Reagan 
administration will eventually make 
the right moves. "Still, there's always 
the danger of a political force putting 
an end to something," he mused as we 
talked in the agency's Washington 
headquarters. 

The Reagan political force did put 
an end to the International Solar 
Polar mission before Beggs arrived, 
and then to the Venus Orbiting Imag- 
ing Radar spacecraft. "They made 
some mistakes early on," Beggs said. 
"The budget cutters rushed in on Solar 
Polar without giving it serious consid- 
eration." That was a decision that 
angered much of the space communi- 
ty. "We, as a country, reneged on an 
agreement that we'd made with our 
European partners," TRW's Walquist 
said. "We insulted them. We just did it 
without even consulting them." 

The Venus decision was based on 
money alone. "We did nail the mis- 
sion, and I regret it," Beggs told me. 
"It was a good mission, but we couldn't 
fit it into our budget." Beggs excuses 
Reagan from responsibility for anoth- 
er retreat—our failure to fund a mis- 
sion to Halley's comet. "That one was 
a Carter fumble," he went on. "Now 
should we whomp up a mission just to 
say we went? Not when there's no 
time to do meaningful science." 

It can easily take six or more years 
to design, build, and launch a plane- 
tary spacecraft. So the low point of the 
U.S. space program, in the eyes of the 
world, could come in 1986 when four 
sophisticated spacecraft carrying the 
flags of the U.S.S.R., Japan, and the 
European Space Agency nations visit 
Halley's comet. The two Soviet ships 
will do double duty by dropping probes 
off at Venus on their way to cometary 
encounter. NASA and individual U.S. 
scientists are contributing to the Jap- 


anese and ESA programs, but little of 
the prestige and acclaim will rub off 
on America. 

Even worse, all in the name of mon- 
ey, Beggs cut back on the number of 
space-shuttle missions planned 
through the mid-1980’s and increased 
NASA’s future fees for orbiting satel- 
lites by 85 percent. Those moves may 
help Europe's Ariane [PS, July '80] 
program, which competes with the 
shuttle for space-launch business. 

"We are falling behind," Don Fuqua 
noted. "The real void will show up in 
the 1990's. To have meaningful mis- 
sions in the ‘90’s we have to start 
now." 

Signs of recovery? 

Beggs has ordered a new plan for 
planetary exploration to be ready in 
1982. It likely will include a simplified 
Venus radar mission. That should 
please such vocal scientists as Bruce 
Murray; Dr. Carl Sagan, currently 
president of the Planetary Society; 
and Dr. James Van Allen, whose pub- 
lic pressure last spring stopped NASA 
from terminating the Pioneer 10 and 
11 deep-space missions. 

The turnabout will be a slow pro- 
cess, but Beggs thinks that it has 
already started, pointing out that 
NASA's 1983 budget of about $6.1 bil- 
lion, the first completely under Rea- 
gan, reflects an 11 percent increase. 
Included in that is a big jump for space 
science. Beggs pushed hard for the lat- 
ter, contending that "understanding 
the environment around Earth and 
finding new ways and new ideas for 
using applications satellites like 
Landsat are absolutely essential." 

Even with the increases, 30 percent 
of the Jet Propulsion Lab's work has 
been shifted over to military pro- 
grams, and director Murray has re- 
signed to try new challenges, includ- 
ing writing. He praises the shuttle 
faintly in parting: "What's indefensi- 
ble is sacrificing the rest of the civil 
space program to do it," he said tight- 
ly. "We could have taken that step and 
avoided the sacrifices." 

The painful sacrifices of the "70's 
were not shared by the military. With 
NASA bearing the brunt of shuttle- 
development costs, the Department of 
Defense moved ahead sharply in the 
decade with top-secret surveillance 
systems, sophisticated weather and 
communications satellites, advanced 
navigation satellites, and construc- 
tion on a second shuttle-launch base 
at Vandenberg AFB in California. 

Continued 


Natural gas is the most efficient of all 
major energy systems. Thats why the 
energy-efficient home starts with gas. And 
new gas heating and cooling systems are 
designed to get the most from the gas they 
use. They keep you comfortable and use 
less energy doing it. This new generation of 
gas equipment helps make gas—always 
your best energy buy—an even better value 
now and for the years to. 
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"There's a popular feeling that the 
space program has lost its momen- 
tum," said Brig. Gen. Bernard Ran- 
dolph, director of U.S. Air Force Space 
Systems. "But it's just not true." 

From his Pentagon vantage point, 
Randolph is correct. In the current 
year, military space spending will hit 
$7.5 billion, nearly 25 percent more 
than NASA's budget. A classified pay- 
load already has been carried in the 
shuttle, and others are in develop- 
ment. So is a new super communica- 
tions satellite system called MIL- 
STAR. A military-only control-center 
complex will be built near Colorado 
Springs, and the Pentagon is actively 
backing proposals for a permanent 
space station. 

The whole question of the military 
in space also is under review. "In the 
past, space has been considered a 
sanctuary; you don't fight there," 
TRW's Walquist said. "But there are 
significant Russian advances in that 
direction. We have to consider space 
as a medium for fighting a war." 

The next major push in nearly 
everyone's view must be for a perma- 
nent station in space, possibly to be 
included in the next NASA budget. 
Chris Kraft, the respected space veter- 
an who rose from flight-control status 
in the Mercury program to head the 
Johnson Space Center, favors moving 
ahead strongly with a Space Opera- 
tions Center—a large orbiting station 
that would become the base for nearly 
all future missions. For Kraft, such a 
station could become the centerpiece 
of a reinvigorated space program. 

"I'm concerned,” he told me. “If we 
don't continue to lead the world in 
technology, we can't compete. We 
need a new wave, a reincarnation of 
what happened in the '60's. 

"We've got the experience to look 
ahead and say where we should be 30 
years from now. It's a rare capability. 
You can't do it in the automobile or 
aviation industries. But you can do 
that for space. 

"Its time to set our main course," 
Kraft insisted. 

Next logical step 

The course starts with the $15 bil- 
lion Space Operations Center, a price 
tag that even spread over a decade 
sends politicians scurrying for cover. 
Alternative concepts involving modu- 
lar expansion and lower costs are get- 
ting serious consideration. 

The military is a strong space-sta- 


tion backer. "We're working closely 
with NASA, with suggestions for Air 


Force use,” Gen. Randolph told me. “If 
it goes ahead, it will have to be a joint 
project.” 

One expert who questions the need 
for a space station is Dr. Frank Press, 
Jimmy Carter’s science advisor and 
now head of the National Academy of 
Sciences. "I haven't seen any justifica- 
tion for it yet,” he said. “What will 
they do with it? What applications do 
they have in mind? I’m open, but I’m 
not yet convinced that it’s a good use of 
our federal resources.” 

The Russians made the commit- 
ment to space stations years ago. They 
repeatedly send crews, including 

“guests” from France, Mongolia, 
Czechoslovakia, and other selected 
countries, to their small Salyut sta- 
tions, and they perfected a robot tug 
that resupplies them. They even have 
their own shuttle in development. 

The U.S. dabbled with Skylab, then 
killed it in its prime. “Skylab was a 


66 Four advanced craft 
will visit Halley's comet 
in 1986. None will carry 
the American flag 99 


major disappointment," grumbled 
George Merrick, looking out over Los 
Angeles International Airport. The 
seasoned Rockwell vice-president has 
corporate responsibilities in space op- 
erations. "We could have kept it oper- 
ating yet today without major expen- 
ditures, and it would be up there now 
for the shuttle to visit." 

Instead, America is in the position 
of playing catch-up, or not playing at 
all. Reagan's lukewarm space policy 
made no mention of space stations. It 
hedged on specific commitments. It set 
no goals. 

Even if a space station gets Rea- 
gan's approval, its size and functions 
will be an executive decision based on 
politics and economy. But any size sta- 
tion would have great potential. 

One payoff would be from industri- 
alizing space. "The government must 
recognize that it has a critical part to 
play in furthering this technology," 
Chris Kraft said. "Private industry 
can't do a space program by itself. 
With the shuttle and a space station, 
we can make it a reasonable risk by 
providing the floor space and the 
transportation." 

Continued 
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Arklas Recuperative furnace delivers more 
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STAY COOL 


ARKLA SERVEL Gas Air Conditioning is in 
a class by itself. 


This outside unit cools efficiently, economically. Pilotless igni- 
tion saves millions of Btu's a year over previous pilot models. 
Quiet, dependable Arkla Servel cooling systems may be zoned 
for comfort and economy. Built with a long-lasting chrome- 


heat from the gas you use. 


Its patented stainless steel heat 
exchanger, energy-saving electronic 
spark ignition, and built-in power 
vent combine to achieve an Annual 
Fuel Utilization Efficiency (AFUE) 
rating of up to 87.1%. Sidewall 
venting is possible, permitting 
easy conversion from electric to 
economical gas heating. And 
the Arkla Recuperative fur- 
nace is backed by a limited 
20-year warranty. 


lined generator. And because it’s 
gas, there are fewer moving 
parts to wear out. 


A G.A. * 1982 


AeTOPEP ines | as 


More 


Comfort 4 


for 


My name is Archibald Mason. | am a wool 
merchant from New Zealand. 

New Zealand has more sheep than people. 
Our lambswool rugs are the finest in the world. 
Every year thousands of Americans travel to 
New Zealand and buy our lambswool rugs and 
car seat covers. 

| began selling lambswool rugs by mail in 
the United States in 1978. Since then | have 
supplied many rugs to American homes and 
offices, and every week we receive further 
requests for rugs from people who cannot visit 
New Zealand just yet. | have often been asked 
by Americans if we can supply car seat cov- 
ers. New Zealand was the first country to use 
lambswool car seat covers and we have been 
making and using them for over 20 years. 
About three out of five new cars in New Zea- 
land have lambswool seat covers fitted when 
new, and this figure is even higher for luxury 
cars. | am the largest single supplier of custom 
made car seat covers to New Zealanders. 

STRONG FIBERS 

If the wool in the photo seems too plush for 
your car seat, don't worry. We trim the wool to 
an even 34" for car seat covers, so there is 
enough length for those springy resilient fi- 
bers to hold you off the seat and allow air 
to circulate behind and beneath you; and the 
34" wool is short enough for easy care and 
laundering. Yes, laundering! New Zealand 
tanners have perfected ‘chrome tanning, 
which means your car seat cover can be 
thrown in the washing machine and washed 
like a woolen sweater. It goes back on your car 
seat as soft and resilient as new. 

When you buy your car seat covers, you 
need to know they will last for years. New 
Zealand wool is the world’s strongest — and 
the secret is in the nourishment of the sheep. 
We have an equable climate with adequate 
rain falling evenly through the year, so those 
lush, green pastures you have seen in our 
tourist publicity supply plenty of food for 
the sheep all year. No summer droughts, no 


Drivers 


harsh winters. The wool 

grows into even, strong 
fibers. When your friends 
run their fingers through the 
wool in your seat covers, they 
may find it incredible that the world's longest- 
lasting wool can be so soft. But you will know, 
as your seat covers give you comfort for year 
after year, that you have bought from the 
people who know how to make the best seat 
covers. 

THE BEST METHOD 

But think about the fixing method. Some of 
the seat cover advertisements | have seen in 
the United States worry me — the fixing sys- 
tems they are offering are clearly inadequate. 
As you slide in and out of your car seat, there 
is a tendency for the seat cover to move side- 
ways on the seat, and it may move out of 
position. It took us many years of experience 
in New Zealand to develop the best fixing 
method, which holds the seat covers firmly in 
piace without moving. On our Open Road 
model, we use color-matching straps in exactly 
the right places, and we even have light friction 
strips on the back of each seat cover to hold it in 
place. For our new Metropolitan seat cover, we 
have developed a special matching fabric 
which covers the entire back of the seat. So you 
will have the best of both worlds ... genuine 
sheepskin to sit on and matching fabric for a 
firm fit and luxurious wrap-around look. 

Wool is a great insulator. When you enter 
your car on a hot day, the wool seat covers 
never feel hot, unlike the synthetic materials 
often used in car seats. 

On a cold day, vinyl or synthetic materials 
drag the heat rapidly out of your body. Wool 
doesn't do this — wool adjusts slowly to your 
temperature, at the same time cradling you in 
thousands of soft. springy fibers. A great way 
to start any drive. 

LUXURIOUS 

But the greatest benefit is the air circulation. 
No matter how heavily you sit on a sheepskin 
seat cover, there is always air between the 
wool fibers, separating you from the car seat. 
As the air moves behind you, it carries away 
the moisture given off by your body. No more 
sticking to the seats, or damp clothing on a hot 
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New technology 
and the world's 
finest natural 
sheepskin 
come together 
in an exciting 


& introductory offer. 


day. You may even find you use your air- 
conditioning less and thus conserve fuel. 

We have seat covers in stock for all American 
and imported cars. They are in matched pairs 
to suit the front seats of your car. U.S. Customs 
have been paid and we deliver to you by UPS 
from our nearest warehouse within a few days 
of dispatch. 

TWO CHOICES 

You have the choice of two models. 

If you like the luxurious wrap-around look, 
order Metropolitans in tan, honey or charcoal 
gray. 

Matching pair, $174.50. Single, $88.00. 

If you wantto take advantage of an outstand- 
ing price (our New Zealand factories are over- 
stocked at present), order Open Roads in tan, 
honey or charcoal gray. 

Matching pair, $115.00. Single, $60.00. 

(This price good only while stocks last.) 

Please add $5.50 per pair or $3.50 per 

single to all orders for handling and delivery. 


MONEY BACK GUARANTEE 

Either style seat cover installs easily. Enjoy 
them and decide. If you don't admire them and 
feel you are driving in greater comfort, send , 
them back within 30 days for a full refund. 

CALL TOLL FREE 1-800-367-6002 

Ext. RS-02 .(24 Hour Service). 

Tel! us the make, model and year of your car. 
We will charge your credit card. Or, if you prefer 
to pay by check, please include your driver's 
license number for prompt processing of your 


ЕС СМАВСН 
TRADING 


OF NEW ZEALAND 
Pier 39, Dept. RS-02 
Honolulu, Hawaii 96817 

"The rug in the photo is our white 
queen-size rug of never-shorn lambswool. 
It measures over 5 ft x 2 ft and our price is 
only $99.50 plus $5.50 delivery. Try our rug— 
it will be the nicest thing you ever did for 
your feet.’ 


Kel 


In Hawaii, call 523-5808 or visit our shop, The Prides of New Zealand, Ala Moana Center 


The space retreat 
[Continued] 


Among the uses the Air Force sees 
for a space station is a spaceborne 
command and control center. Such 
centers already exist in wide-body air- 
craft, one of which is always in the air 
somewhere over the U.S. 


Return to the planets 


A space station also would have the 
potential to support complex plane- 
tary missions. NASA Deputy Admin- 
istrator Hans Mark would put the 
moon and Mars high on the list for 
new explorations. "Id like to see a 
lunar polar orbiter and a Mars polar 
orbiter both come soon," Mark told 
me, "and later, a Mars sample return 
staged from the space station." 

“We can make the Mars expedition 
after we establish ourselves in orbit," 
Kraft said. "We have to do the eco- 
nomic, political, and engineering 
evaluations in a rational way, and 
there must be a literal payoff—or we 
ought to knock it off." 

"Our future program is quite clear, 
but we must articulate it," Schmitt 
told me. "So far, the Soviet leaders 
have shown a much better historical 
perspective on space. Our imperative 
is to get the American station in space 
by the end of the decade. 

"The vision is there in the public, 
but we have to have leadership," 
Schmitt continued. "We're faced with 
the need for decisions on space. If we 
back away once again, we won't have 
another chance." 

The model for space leadership is 
President John Kennedy, whose 
pledge to "land a man on the moon and 
return him safely to Earth before the 
decade is out" brought together the 
money, talent, and inspiration that 
resulted in America's great triumph. 
There is broad agreement that today's 
space program urgently needs such an 
inspiration again—major new goals 
and a strong commitment from the 
president—or we risk falling into third 
place in space, behind the Russians 
and Europeans. 

Through the first half of 1982, the 
debate over future space goals raged 
in the aerospace industry and in gov- 
ernment, reaching even into the 
White House. By October 4, when the 
world remembers Sputnik's first stun- 
ning signal from orbit, crucial deci- 
sions will have been made—or will 
have been deferred once again for an- 
other time. 

Whatever the outcome, the 25th 
year after Sputnik is a balance point 
for the United States in space. 

Which way will we tip? 


“SAVED A BUNDLE: 


That's what your neighbors can say about your 


low heating costs when you install a new 
| Bryant, Day & Night or 
r Payne gas furnace. 


These furnaces are uniquely 
designed to lower fuel consumption. 
There are models and sizes for any 
size need. Available for Upflow, 
Downflow, or Horizontal installa- 
tions. Annual Fuel Utilization 
Efficiency (AFUE) ratings are 
as high as 83%. Installation 
is quick and inexpensive. 
Call your Bryant, Day & 
Night or Payne indepen- 
dent dealer; he’s in the 
Yellow Pages. For 
more information 
write: BDP Com- 
pany, P.O. Box 70, 
Indianapolis, 
Indiana 46206. 


AMERICAS GAS 
BOILER ыык 


gas boiler keeps heating costs down. 

Burnham, America's Boiler Company, introduces the new 
XG-2000 gas boiler that saves energy by reducing heat loss. 
In fact, with Department of Energy efficiency ratings of up 
to 84.3%, the XG-2000 cast iron boiler is one of the most 
efficient you can buy. 

And, with an integral trouble-shooting module that 
pinpoints problems at a glance, the XG-2000 combines 

efficiency, safety and 
! serviceability. 
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C. F. Struck’s newest assemble-from- 
a-kit yard machine, a 16-hp front- 
mount mower, not only goes forward 


В U | | d = Il-yO U [бе If aa Ower and backward but also rotates neatly 


around its own center. The Mini- 
| AC 7 SIMIC I | Skat’s secret? Individual clutches to 
makes Zero radius Turns the two front wheels and the full piv- 
oting tail wheel. Push ahead on one 
steering lever and pull back on the 
other, and around you go—without 
ever leaving where you were. If your 
mowing confronts many obstructions 
and tight corners, the time saving 
could be substantial. 

Struck’s heavy-duty kit components 
that you bolt together have been 
famous for durability, if not for beau- 
ty, for many years. Most of the Mini- 
Skat’s drive parts come from Struck’s 
Mini-Dozer, a build-it-yourself yard 
tractor we reported on in May 1967. 

The Mini-Skat can take a 38-inch 
commercial-quality front mower disc, 
a light dozer blade, or a snow thrower. 
For safety, the mower blades brake to 
a halt in less than three seconds. 

Struck expresses scorn for light 
sheet-metal parts. The Mini-Skat 
tractor alone weighs 600 pounds; the 
mower deck weighs 150. Sold directly 
from the factory, the basic tractor kit 
is $2,000; the mower deck costs $500. 
C. F. Struck Corp., Box 307, Cedar- 
burg, Wis. 53012.—E. F. Lindsley 


E'RE NOT JUST ANOTHER 
FLASH IN JAPAN. 


Its true that Nippondenso Spark Plugs are original equipment in 
Toyota, Honda, Subaru, Mazda, and other Japanese cars and 
trucks, as well as on Suzuki, Yamaha, Kawasaki, and Honda 
motorcycles. 


But then ND plugs also meet the factory specifications for major 
American and European makes as well. 


In fact, Nippondenso is a leader in electronics technology for just 
about everything that moves on wheels. 


So if you thought ND plugs were just for Japanese machines... 
have we got a flash for you. 


NIPPOÍĎENSO 


The Fastest Growing Spark Plug 
in America. 


To order any standard ND Spark Plug, send $2.05, plus .50c shipping and handling, to: Nippondenso of 
Los Angeles, Inc., Customer Service Dept., 857 East 230th Street, Carson, California 90745 (California 
residents add 6% sales tax.) Be sure to specify the make, model, and year. 


REVOLUTIONARY 


Lennox Pulse das furnace: A major advance 
in fuel savings. 


' Lennox introduces a breakthrough 
in heating technology called pulse 
combustion. It makes the Lennox 
Pulse™ the world’s most efficient 
gas furnace. Fuel-use ratings 
run up to 74% higher than ordi- 
nary gas furnaces. The Lennox 
Pulse™ is a true gas saver 
and a true cost saver. It’s 
the furnace for the future, 
available today.Call your 

и Lennox dealer; he’s in 
the Yellow Pages. 


Tougher tire has 
woven belt 


A tougher tire for off-roaders? That’s 
what Armstrong says of its new 
Norseman radial. The tire incorpo- 
rates an interwoven belt design called 
Tredloc, which makes the tire lighter, 
stronger, and more fuel-efficient, ac- 
cording to Armstrong. 

In conventional cut-belt radial-tire 
construction, the belts run at 12 to 20 
degrees across the tire center line in 
layers. The point at which these lay- 
ers meet the sidewall is known as the 
belt edge. This is the Achilles heel of 
old-style cut-belt tires. 

The new design eliminates this 
edge by weaving the belt layers into a 
closed matrix. The belt layers in the 
photo are two colors in order to make 
this difference in construction more 
apparent. The belt material—Du 
Pont’s Kevlar aramid—would normal- 
ly be composed of fibers of the same 
color. Kevlar is pound for pound five 
times as strong as steel. Because it’s 
also lighter and more flexible, the tire 
has less rolling resistance, hence bet- 
ter fuel mileage. 

This flexibility, plus the woven belt 
design, enables the tire to “engulf” 
road debris and surface irregularities 
for a smoother ride, Armstrong 
claims. RV owners and off-roaders 
will be pleased to know that the tire 
also shows greater resistance to heat- 
related deterioration caused by over- 
loading or under-inflation. 

Now for the bad news. It'll cost 78 
percent more than an aramid cut-belt 
tire, says an Armstrong spokes- 
man.—dJack Keebler 


LITTLE GIANT 


The MiniTherm gas boileris a 
big energy saver 


Teledyne Laars’ new MiniTherm 
model JVS 50 residential gas boiler 
with electronic pilot ignition and 
automatic vent damper packs a 
walloping D.O.E. efficiency rating 
of 82.4%. MiniTherm boilers 
weigh just over 100 pounds, 
fit anywhere. Combine a 
copper tube heat 
exchanger with two 
cast iron “wet walls” 
to outperform the 
giants of yesterday. 

Two ideal sizes: 

50,000 and 
| 75,000 Btu/hr. 
2 , input. 
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ADVENTURES IN ALTERNATE ENERGY 


Underground 


envelope 


heat pump 


is a natural 


EARTH COVERING 
CONCRETE 
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COOLING ONLY 


Who says under- 
ground homes 
need little outside 
upkeep? That's 
author Kliewer 
behind upkeep 
machine. Structure 
should be isolated 
from outside, but 
retaining walls 
and stone chim- 
ney lack thermal 
breaks, bleed 

heat out. 
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Ingenious hybrid offers 
the best of both 
solar and earth worlds 


By TIM KLIEWER 


I had already decided to go under- 
ground with the new home I was de- 
signing for my family in Siloam 
Springs, Ark., when I began hearing 
about a controversial new approach to 
energy-efficient housing. One of the 
first of these double-shell, or enve- 
lope, houses was critiqued in PoPULAR 
SCIENCE [Dec. '79]: It was heated en- 
tirely passively by the flow of a sur- 
rounding envelope of air, which was 
driven by the temperature difference 
between a south-facing sunspace and 
a crawl-space heat sink. 

There was considerable speculation 
as to how, or even if, this scheme real- 
ly worked, but I was intrigued enough 
to adapt the idea to my new house. I 
reasoned that putting such an enve- 
lope underground would solve prob- 
lems associated with both kinds of 
construction. The concrete roof of the 
house would put the heat sink in a 
more desirable location to power the 
loop, and the constantly moving air 
would reduce the humidity and mil- 
dew problems common in under- 
ground dwellings. 

Whatever the final verdict on con- 
ventional envelope houses [PS will 
clear up some of the mystery in an up- 
coming issue], my design works 
well. 

Heat is supplied to the loop by solar 
collectors using multiple layers of ex- 
panded metal lath placed diagonally 
within glazed, insulated redwood 
frames. Air rising through the units is 
heated to 120 degrees F on exit. Dur- 
ing cloudy periods, heat to drive the 
loop is supplied by a wood stove. 

Heat is withdrawn from the loop by 
a 10-inch-thick skin of concrete that 
forms the structure for the house. The 
key to the system is the way the con- 
crete is insulated: Four inches of insu- 
lation board covers the roof; the upper 
part of the north wall has two inches; 
the middle part has one inch; and 
there is none below that or under the 
base. In combination with the vari- 
able temperature of the soil at corre- 
sponding depths, this pattern creates 
a temperature difference from top to 
bottom that is sufficient to cause con- 

Continued 


Variable insulation produces necessary 
temperature differential. When collector 
operates, concrete roof nearby reaches 85 
deg. F, dropping gradually to 72 at con- 
crete floor. Interior stays in low 70's. 
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SOUD OAK 
3CHOOLHOUSE 
CLOCK PLANS 
CURIO CABINET 
AND MATCHING 

VALL MIRROR 
a 

LATHE PROJECT: 
TURNING A 
WOODEN BOWL 


Spinning Server with How-to Drawings 


Thousarids of woodworkers turn to 
Woodsmith for the step-by-step plans 
and straight-from-the-shop tech- 
niques they ve been looking for. Now, 
you can look into this sample copy to 
see what you ‘ve been missing. 

. Its easy to build 
this solid- oak dock wih the complete 
plans in this issue. All plans in Wood- 
smith include exploded views of the 
joinery, details of the problem areas, 
and down-to-earth directions. 

| e Discover how to cut 
perfect Fines with the step-by-step 
illustrations for this Lazy Susan 


Name 


Address City 


50 | POPULAR SCIENCE 


TIMELY OFFER 


NOTES FROM THE SHOP 


$2.50 


HOW TO CUT 
CIRCLES 
WITH A ROUTER 


THE BASICS Or 
MITER AND 
SPLINE JOINERY 


— 
BOWL TURNING. 
THE TOOLS 

AND TECHNIQUES 


Curio Cabinet Turned Fruit Bow! 


rio Cak , Miter and spline 
joinery is pet to build the glass- 
paneled frames for this Curio cabinet. 
We ve included a special article on a 
very accurate way to make this joint. 
мі Tu . Five pages of step-by- 
step dications show you all the basics 
is ming this beautiful Fruit Bowl. 
Now you can get all 
si these Wesdworking plans and 
techniques (and much more) with this 
offer for a sample copy of Woodsmith. 
e lo get your sample copy, send only 
$1 to Woodsmith, Dept. 30, Box 842, 
Des Moines, lowa 50304. 
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Underground envelope 
[Continued] 


stant air circulation without fans or 
other power equipment. 

A variety of controls, including 
vents, louvers, and transoms over 
doors, permits fine adjustments to be 
made to heat particular parts of the 
house. The main air loop runs from 
the collector outlets behind a dropped 
ceiling and frame wall to an under- 
floor flow space to deliver heated air 
to the lower part of the house (see 
drawing). Smoke tests have shown 
that during sunny periods, combined 
flow of the five envelope outlets totals 
425 cubic feet per minute. Not bad for 
moving air without fans! 

But not all that air makes the en- 
tire circuit. The downdraft in the en- 
velope is intentionally greater than 
the updraft in the collectors, creating 
a venturi effect that continually 
draws room air into the envelope 
through egg-crate intakes in the up- 
stairs bedrooms. The intakes in the 
loft part of the ceiling have operable 
lids that are opened when the wood 
stove is in use, giving a route for the 
backup heat to reach the thermal- 
mass ceiling. Wind chimes hanging in 
the loft area serve as a pleasant indi- 
cation of wood-stove operation. 

The envelope intakes toward the 
back of the bedrooms have no lids be- 
cause circulation across the room is 
always desirable. Because of this in- 
ner air loop, if toast burns in the 
kitchen, the smell of smoke reaches 
the bedrooms, 40 feet away, sooner 
than at the adjacent dining table. 

When neither the collectors nor the 
wood stove is operating, energy 
banked in the thermal mass is with- 
drawn. At those times, the direction of 
flow in the loop reverses, drawing cool 
air from downstairs and blowing 
heated air into the bedrooms. 

In summer, the system works in a 
cooling mode. Since the air-flow space 
below the back floor level is uninsu- 
lated, it is kept cool by the soil tem- 
perature 10 to 15 feet below the sur- 
face. Nevertheless, the temperature 
difference between that space and the 
hot roof is insufficient to drive the 
convective loop entirely passively. 
Small window fans placed in the enve- 
lope outlets boost air movement to 
keep the house comfortable. 


The author will answer readers’ 
questions sent with a stamped return 
envelope to Energy Self-Sufficiency, 
Box 999, Siloam Springs, Ark. 72761. 
Detailed information is contained in 
his book, A Home for All Seasons, 
available for $5. Complete blueprint 
sets are also available. B 
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“Exxon motor oil works as hard as T do” 


Out here, the roads are rugged and 


the weather tough. And believe 
me, nothing comes easy. That’s 
why I use Exxon Extra. It’s one 


thing I count on to keep me going. 


People all over have good 
things to say about Exxon motor 
oils. Fuel-saving Exxon Extra 
gives tough protection. And it’s 


zood DUY, 
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There are five quality Exxon 
motor oils: Super-premium 
Uniflo;10W-40 and Exxon Extra; 
10W-40 for gasoline engines. And 
for both gasoline and diesel 
engines, Exxon Extra 10W-30, 
heavy duty XD-3,,, and economy- 
priced Exxon Plus; 

There's an Exxon motor oil 
s right for you 


Look for Exxon motor oil 
where ou shop p for oil. 
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traveling and camping! - 
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SHOP Е eh BY Y PHONE 
WITH YOUR CREDIT CARD 
1-805-966-7187 © 


ае 658479 or send a check for du e 
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shipping 
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PS attractive contemporary zh ..to TE E 
— siete TV or Tracing lounger. 


r raft or chake Tounge. с 


3 decorator color choices: Camel, Na en T. _ x 


Ur в). t. Select olor: Camel, Navy o | 
€ SAVE ие a = Order t two or more a d 


"To; a plush, comfortable, enr m 2 
bed! Perfect for the guest bedroom, dorm, = 
kids room, backyard, or campsite! - 


* Inflates і in 3 pom ы ‚ Deflates "et to E 
fold up and store 


with a hair dryer, . 


or vacuum cleaner, ona shelf. 


* * Repels stains, ube aie with soap 


_ & water. Color will not fade or dull. - 


е Chair size 37” x 26”: r w. Bed dile) 
o size oa x 26" x s ae 


СНА o $44 95 he. $4. = 
e ea. California residents add 6% | 
_ sales tax. _ : 
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Aluminum shell 
insulates 
with air pockets 


AIR SPACES 
(BETWEEN FOIL 
AND WALLS) 


STAPLING 
FLANGE 


It was easy. I unfolded the R-19 foil 
insulation from its package, cut off an 
eight-foot length, popped it smartly to 
open the air pockets, then stapled it 
between the studs. In less than a 
minute I was ready to insulate the ad- 
jacent wall space. 

The insulation, called Foilpleat, is a 
heat-reflective aluminum shell that 
creates four air spaces (see drawing) 
and delivers R-values of up to R-29. 
The pockets are created by bonding 
layers of paper-reinforced aluminum 
foil in a pattern that leaves space 
when the material is pulled taut. The 
insulation is made in two widths for 
installation between 16- and 24-in.- 
on-center studs. 

Foilpleat is moisture-proof, meets 
all U.S. building codes, and has a 
class-one fire rating, says the maker 
(Foilpleat Insulation, Inc., 2020 W. 
139 St., Gardena, Calif. 90249). It’s 
also said to be 20 percent cheaper 
than fiberglass-batt insulation with 
the same R-value.—Jim Schefter 


Cobraphone 
ordless phones 
follow you „+ 
out tothe € 
sunshine 


Wherever you happen to be, inside or 
around your home, your Cobraphone 
cordless phone goes where you go. 
Because there's no cord to tie you 
down. Whether you're relaxing on your 
patio, tinkering in the garage, mowing the 
lawn, or across the street at a neighbor, 
you'll never miss a call with the phone that 
goes outside with you. It makes and receives 
© 7 calls to or from anywhere in the world, like any phone. 
| “““ Operates up to 600' from the base unit.” That's the 
length of two football fields. 


AN Inside it's a completely portable 


extension phone. Use it in the j 
^^ kitchen without stopping a» 
' your chores. Take a call iti 

while you're in the bathtub and the caller will scarcely 
believe it. Keep it at your side when watching TV. 


There's a wide choice of Cobraphone cordless phones. 
Even a combination cordless phone/clock-radio. 
Computer memory for automatic dialing, 2-way 
intercom, automatic redial of busy numbers and remote 
charging are a few of the exciting features available. 
And because it's your phone — not the phone 
company's — there are no monthly lease charges to 
pay. Enjoy the luxury of the phone that follows you out 
| to the sunshine. Sets up by just plugging the 
small base unit into an ordinary phone jack and 
AC outlet. FCC approved. See Cobraphones 
at catalog showrooms, 
| department stores, telephone 
$ and electronic specialty stores. Or 
a write for free descriptive brochure. 


*Range from base unit varies with model and 
local conditions. 


Ф C Obra phone 
CORDLESS TELEPHONES 


Cobra Communications Product Group 
DYNASCAN CORPORATION, 6460 W. CORTLAND, CHICAGO, IL 60635 
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Diesel G30 Chevy Varie rated | 
Ibs.-ft. of torque at 2000 21608 
Chevy Van digs in and hauls har 
under full loads (up to 3682 Ibs., 
cluding passengers, equipment and 


TOUGH CHEVY TRUCKS AR 


| и ed modê 


Ilong-wheelbase models have a big 
` 296 cu. ft. "of load space—and load 
: length for a 14-foot ladder! What's 
more, a properly equipped G30 Chevy 
` Van can move up to 12,000 pounds, 
including itself, passengers, equip- 
ment, cargo and trailer. 

Chevy's Diesel Sportvan. Here's how 
Chevy moves people with style, com- 
fort and convenience. Theres stan- 
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van offers o 
and the G3 
seating for eight or twelve. In addi- 
tion, quick-release rear bench seats 
help convert Sportvan from people- 
carrying їо cargo-carrying in a hurry. 
3-Year/50,000-Mile Power-Protection- 
Plus Limited Warranty on Diesel 
Engines. Subject to deductible after 
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Plastic bike 


loaded with innovations 


Exotic new materials have stimulated products, but the lowly bicycle has 
major design changes in automobiles, seen few benefits from space-age 
aircraft, and other high-technology developments. Now a Swedish compa- 


т" 


Interface loop 
links test gear 
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ny has substituted glass- and carbon- 
fiber-reinforced injection moldings for 
the standard steel for most of the main 
parts of its new bike, the Itera. Its 
composite components include the 
frame, wheels, front fork, crank arms, 
sprockets, and luggage carrier. Re- 
sult: elimination of much time-con- 
suming, labor-intensive metalwork 
and assembly. 

The 29-pound machine requires a 
fifth the amount of energy for produc- 
tion (compared with a standard bike), 
needs little maintenance, and is 
packed with bright ideas: battery and 
wiring for front and rear lights housed 
inside the frame for protection and 
neatness; a built-in locking system; 
and a rain cape that reels out of a com- 
partment behind the saddle. 

The Itera now uses standard gear- 
ing systems—ranging from one to 12 
speeds—but an automatic continuous- 
ly variable transmission is under 
development. Servo disc brakes and a 
plastic chain are also promised. 

The Swedish maker (Itera AB, 
Gothenburg) is currently negotiating 
with firms in Scandinavia, Britain, 
Japan, and the U.S. for local manufac- 
ture of the bike. The company expects 
the bike to be available to American 
cyclists by year'send for about $200.— 
David. Scott 


You've just built a piece of electronic 
gear, and now you're going to test it: 
a voltage reading here every 10 
minutes, a current readout over there 
every 20 minutes, and a resistance 
check every half-hour. Normally, that 
requires human skills—or those of an 
elaborate computerized test setup. 
Now you can use a pocket calcula- 
tor. 

Its called the HP-IL system, for 
Hewlett-Packard Interface Loop. It 
means that new components from HP 
will work together by just plugging 
them in. The HP-41 programmable 
can act as the intelligent controller: It 
receives instructions from a remote 
tape drive, performs the tests with a 
programmable digital voltmeter, and 
records the results on a printer. 

Up to 961 devices can be linked by 
cable, each up to 100 meters apart. 
Add or subtract gear at any time—the 
controller polls the system and knows 
what's connected before any instruc- 
tions are sent. Data is transferred at 
5,000 bytes per second. | 

Besides HP products designed to use 
the loop, an RS-232 adapter will be 
available for connecting equipment 
from other manufacturers. For that, 
you'll need more information from HP 
(1820 Embarcadero Rd., Palo Alto, 
Calif. 94303).—W. J. Hawkins 


This new computer from Timex rep- 
Iresents a major breakthrough: a 
i real computer at an almost unreal 
| price. What makes it possible are 
our advances in microchip technol- 
 ogy and computer circuitry. And, as 
technology increases, price de- 
 creases. It happened to the calcu- 
| lator. It happened to the digital 
/ watch. Now Timex has made it hap- 
| pen to the computer. 

The Timex Sinclair 1000 allows 
‘you to use your own TV as a display 
| monitor, and your audio cassette 
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TIMEX INTRODUCES _ 
THE POWER OF THE COMPUTER 


FOR JUST 995 


recorder for storing programs. For 
$99.95* you get everything else 
you need, including our step-by- 
step learning guide that'll have you 
running programs within hours. And 
writing them within weeks. 
Pre-programmed cassettes for 
the Timex Sinclair 1000 are available 
on such subjects as education, fi- 
nance and entertainment. And for 
$49.95* you can add an additional 
16K RAM memory bank that will let 
you do further advanced programs. 
The power of the computer is 
within your reach today. Visit your 
local retailer or call our toll-free 


number 1-800-248-4639 for 
the Timex computer 
dealer nearest you. 


THE dim IS WITHIN YOUR REACH 
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Kings, 2 mg. "tar, 0.3 mg. nicotine; 
100's, 5 mg. "tar", 0.6 mg. nicotine 
av. per cigarette by FIC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking 15 Dangerous to Your Health. 


Heating-cooling 
controller 
seeks best settings 


Computer control runs off the 25-volt 
thermostat transformer and is wired be- 
tween the thermostat and the fan, heater, 
and air-conditioner controls. 


Hook up your heating and cooling sys- 
tems to the Home Energy Manager 
and it will reduce the energy needed 
to make your home comfortable. A mi- | 
croprocessor continuously adjusts the 
on-off times of your furnace or air con- | 
ditioner, searching for the best combi- 
nation. The object: to run energy-con- 
suming devices for the shortest possi- 
ble time needed to keep temperatures 
at the level you've set. 

The microprocessor module does 
not replace the thermostat. Instead, 
it's wired in series so it can monitor 
just what the thermostat does during 
each 15-minute cycle. If the thermo- 
stat demands heat, for example, and | 
the burner runs five minutes to satis- 
fy the demand, the Energy Manager 
will let the burner run only four 
minutes the next time. The computer 
will also run the fan or circulator a 
few extra minutes. 

If the combination satisfies the 
thermostat, the computer will try 
running the burner only three 
minutes during the next cycle. If that 
is not enough heating time, the com- 
puter returns to four minutes. 

In summer, the system regulates 
the air conditioner in the same way. A 
separate circuit controls the water 
heater. 

The Energy Manager provides a 
minimum of 96 test-setting combina- 
tions during each 24-hour period, ac- 
cording to the manufacturer (Power 
Management Systems, 7094 Peach- | 
tree Industrial Blvd., Norcross, Ga. | 


| 30071). The $599 system can produce 


energy savings of 35 percent, the 
maker claims.—Erik H. Arctander 
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see-through 
sun plotter 


Unanticipated shading of a solar col- 
lector or even a slight shadow across 
an add-on sunspace can defeat the 
whole purpose of erecting a solar im- 
provement. Site evaluation—which 
includes spotting those problems—is 
the most important part of planning 
for solar projects [PS, Feb. '82], yet 
often it's given little attention—ex- 
cept when it’s too late. 

Site evaluation can be simplified 
with a Solar Card. This see-through 
sun plotter ($12.95 from Design 
Works, Inc., P.O. Box 489, North Am- 
herst, Mass. 01059) enables you to 
see potential obstructions of the sun 
throughout the year. 

The Solar Card is an eight-by-10-in. 
piece of transparent acrylic with the 
path of the sun during each month 
drawn on its face. Facing south and 
looking through the card shows any 
objects (viewed through a grid) likely 
to block the sun during the year. 

You can use the card, too, to figure 
the percentage of shading on a site 
during any period of the year. You 
count the number of boxes enclosed by 
lines of the grid that are either fully 
or partially shaded and divide by the 
total number of boxes (36). This gives 
you a percentage that represents the 
annual shading. A figure of 20 per- 
cent (about the maximum tolerable 
shading) means that one-fifth of the 
area is in shade during the most crit- 
ical hours, 9 a.m. to 3 p.m. 

Solar Card can be used for different 
latitudes of the country (specify yours 
when ordering).—Charles A. Miller 
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| No other ultra brings 


77890 
ч ; 
you a sensation this v P 1 
refreshing. Even at 2 mg., vr Р M / à 


Koo! Ultra has taste that 
outplays them all. 


Kings, 2 mg. "tar, 0.3 mg. nicotine; 
100's, 5 mg. "tar", 0.6 mg. nicotine 
av. per cigarette by FTC method 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking 15 Dangerous to Your Health. 


$1.00 


$10.00 refund. ' 


NOW YOU CAN GET MOTORCRAFT'S HIGHEST QUALITY 
AT THE LARGEST REFUND EVER. 


Get up to $19.50 in refunds on some of the 
highest quality automotive parts you can buy. 
From Motorcraft. Until November 30, 


$9.50 back on Motorcraft spark 
plugs, filters, and oil. And, 
November through January, get a 
$10 refund on Motorcraft batteries. 
Motorcraft extended tip spark plugs 
give more power to a properly 


get up to 


Motorcraft) 


ооо (2 (0) SURE 


tuned, properly driven engine. Motorcraft 
FL-1A oil filters trap more dirt and last longer 
than any other leading filter. And Motorcraft 


Super Premium oil can save you gas. 
See your Motorcraft retailer today 
for complete refund details. It's your 


" chance to get Motorcraft's highest 


quality . . . at the largest refund ever. 


Get it together — buckle up. 


CRAG 


Cut-to-fit 
thermal 
shutters 


Glass. Come winter, it’s truly a fair- 
weather friend: In sunshine, it’s a 
welcome source of heat and light. But 
in the evening, it’s capable of stealing 
up to 20 percent of your heating en- 
ergy. Double and triple glazing help 
enormously, but now you can do 
more. 

Thermal Wall is a shutter—a ther- 
mal barrier you close over glass doors, 
windows, or even skylights to cut heat 
loss by as much as 90 percent. But 
best of all, you can make this shutter 
yourself—using a new kit of hinge and 
framing hardware from Solar Sys- 
tems Design. 

The framing is made of PVC and 
contains its own weatherstripping for 
an airtight seal. It comes in seven-foot 
lengths you cut to fit. 

The insulating material does not 
come with the kit, but you can use any 
rigid one-inch-thick panel such as 
Styrofoam, Thermax, or phenolic 


foam (available at most building-sup- 
ply stores). Before installing the pan- 
el, it can be decorated to match the 
interior of the room. Use anything: 
paint, wallpaper, even a fabric. Once 
covered, the panel slides into the 
tracks of the frame and the frame is 
attached to the wall using special 
polypropylene hinges. (With optional 
hardware, panels can be combined 
into a bi-fold shutter system.) 


There’s an alternative to covering 
the insulating panel. The frame con- 
tains a second set of tracks for a “cov- 
er" panel. This can be any rigid 0.2-in. 
stock, such as a sheet of hardboard. It 
can be left plain or covered, as well. 

Cost of the framing material is 
about $1.50 per foot. It's available 
from Solar Systems Design, RD#1, 
Box 426A, Voorheesville, N.Y. 
12186.—W. J. Hawkins 


Water recycler 
flushes toilet 


About 40 percent of your household water goes down the 
toilet, according to six authoritative surveys. In a four- 
person family, that's probably more than 100 gallons a 
day—a considerable matter of concern if you depend on a 
well or live in a dry area. 

The Water Maide Recycler saves most of that 40 percent 
by collecting "gray" water from showers, tubs, sinks, and 
washing machines, then flushing the toilet with it. 

The gray water runs into a 60-gal. ABS plastic tank 
hung from joists in the basement. There it's treated with a 
defoaming, deodorizing agent that turns it blue so you can 
tell if the system is working. 

When you flush the toilet, pressure drops in the supply 
line, activating a pressure switch on Water Maide's pump. 
The pump fills the toilet tank with treated gray water un- 
til signaled to stop by the closing of the tank valve. 

If the gray-water tank gets too full, the excess runs out 
an overflow pipe. If it runs dry, a float-operated valve lets 
in fresh water for one full flush at a time. 

The tank, 77 in. long by 16 in. wide and 41 in. deep, 
weighs about 600 lbs. full. It comes with four perforated 
steel straps for bolting to floor joists. The Burning Log 
(Airport Business Center, Box 8519, Aspen, Colo. 81611) 
lists the Water Maide for $1,350.—Erik H. Arctander 


—————— 


Gray water enters top of plastic tank from the vertical pipe to 
right of center; vertical pipe on left is a vent. Small cylinder on 
left side of tank is the filter; pump is directly above. 


How the recycler saves water 


FRESH WATER 


WATER MAIDE 
RECYCLER 
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Protect your car at home and work, 


but beware, all car cover: 5 
are not ды same.. s x — 


rain or shine; 


Prevent “PREMATURE DEPRECIATION” from Unnecessary Exposure 
to the Elements, with a Custom-fitted STARSHINE AUTO SHELTER"! 


Complete exterior and interior protection — іп 
less than 1 minute! Starshine Auto Shelter's'" 
improved and superior new fabric totally shields 
your vehicle from nature's single most damaging 
element ...the SUN. Direct exposure will oxidize 
your paint, bake dirt and grime into the finish 
and fade the color. Plus, ultraviolet rays magni- 
fied by the windshield glass will cause your car's 
dashboard and other interior upholstery to crack, 
split, and fade as well. A Starshine Auto Shelter" 
will prevent all of these value-robbing losses 
from occurring. Н used regularly, your Auto Shel- 
ter" will keep your car looking new, inside and 
out, for years to come, plus keep it cleaner, even 
when parked in your garage. 


Starshine Auto Shelter*...a revolutionary break- 
through in protective car cover fabrics. It is a 
remarkably improved blend of space-age textiles 
and natural fibers custom designed and manufac- 
tured to fitand thoroughly shield every automobile, 
truck, van or cycle — foreign or domestic. Each 
cover is individually tailored to fit your make of 
car as opposed to lesser quality, bulky "universal" 


$59.95 for these cars (Code #106, w/lock #107) 


Alta Spyder Honda 600 MGB, MGB-GT, MGC 
Austin Healy Sprite — Lotus Elan Elite Morgan 2 Seater 
Datsun Convertible to 1871 Triumph Spitfire. 
Fiat Convertible MG Midget, MGA, TR-2, TR-3, TR-3A, GT-6 
$79.95 for these cars (Code «108, w/lock #109) 
Alfa Romeo Coupe Datsun 2407, Pinta 
Arrow 2602, 2802, 280ZX Porsche 
Astre Datsun 1200, Rabbit 
Audi Fox B-210, F10 Renault 
Austin DKW Scirocco 
Austin Healy English Ford Simca 

excl. Sprite Fiat excl. Skyhawk 
Beetle Convertibles Starfire 
BMW 2002, 3201 Gremlin Subaru 
Bobcat Hillman Minx Sunbeam 
Capri through Honda Accord. Sunbird 

1971 Prelude, Civic Tiger 
Chevette Horizon Toyota Corolla, 
Cobra Isuzu Starlet, Tercel 
Colt Isetta Triumph excl. 
Corolla Jensen Spitfire, TR-2, TR-3 
Cortina Karman Ghia TR-3A, GT 
Cricket Mazda GLC Vauxhall 
Crosley Morris Minor Vega 
Daimler Omni Volkswagen 

Opel Zephyr 


Pacer 
$89.95 for these cars (Code #110, w/lock #111) 
$89.95 for any other American or imported Car. 


Alfa Romeo Sedan Datsun 810. Maverick 
American Motors 200 SX, Stanza Mercedes Benz 

excl. Gremlin, Pacer De Soto Mercury 
Apollo Dodge Model "A" Ford 
Aspen Duesenberg Model "T" Ford 
Aston Martin El Camino Monarch 
Auburn Essex Monte Carlo 
Audi excl. Fox Excalibur Nash 
Awanti Fairlane Oldsmobile 
Fairmont Omega 
BMW excl. 2002, 320! Falcon Packard 

Ferrari Pantera 
Buick Firebird Peugeot 
Cadillac Ford Pierce Arrow 
Camaro Frazier Rambler 
Capri 1979 Granada Ranchero 

and Forward Henry J Rolls Royce 
Checker Hudson Rover 
Chevelle Hupmobile Saab 
Chevrolet Jaguar Seville 
Chrysler Jensen Interceptor Skylark 
Citroen Jeep Studebaker 
Cord Kaiser Thing 
Corvair Lamborghini Thunderbird 
Corvette Lancia Torino 
Cougar Landcruiser Toronado 
Cutlass La Salle Toyota exci, Corolla, 
Dasher Le Baron Starlet, Tercel 
Datsun, all Lincoln Versailles 

242 7 Cars Mangusta eae 


Maseratti Volvo 
$99.95 lor any pickup or Van (1 ton or less) 
(Code # 112, w/lock #113) 
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type cover-alls. Auto Shelter's* tight fit insures 
complete protection against high winds, and snow 
or rain will not get trapped underneath. 


Water-resistant — not waterproof. Here's why: A 
“waterproof” cover traps moisture under the cover. 
This vaporized water can cause clouding of paint 
when the temperature is raised (from hot sunlight) 
and air circulation is eliminated by the cover. A 
beautiful finish can be ruined in a matter of hours. 
Taking this important factor into account, Starshine 
Auto Shelters* are purposely made to be effectively 
water and mildew resistant — a smart balance 
between potentially damaging "waterproof" covers 
and flimsy 10096 cotton covers that quickly absorb 
most liquids, offering minimal protection. Star- 
shine Auto Shelters* are also fully washable and 
wrinkle resistant. 


In addition to eliminating unattractive oxidation 
and fading, your Auto Shelter* will protect your 
vehicle from the harmful effects of smog, industrial 
pollutants, sea and road salt, dust, sand, rain, 
snow, ice, sleet, tree sap, bird droppings, tar, etc. 
With the higher cost of new autos today it makes 
sense to protect your investment from these 
harmful elements. 


Ш No snow or ice-scraping this winter Bl Clean 
windows stay that way Bl Reduced chances of 
engine freeze-ups and dead batteries B Reduced 
maintenance, washing, painting, etc. Bl Minimized 
threat of vandalism and theft Bi Protection for 
your exterior shine, your interior upholstery, and 
your financial investment. BM Free storage bag 
included Bl Special 2 Year Limited Warranty 
against tearing, fraying or losing its shape or 
water repellency! "Trademark 


Try a Starshine AutoShelter* on your vehicle at no 
obligation . . . Return it undamaged within two 
weeks for a quick refund of purchase price (less 
shipping cost), if not satisfied. FOR YOUR 
CONVENIENCE, SHOP FASTER BY PHONE- 
1-805-966-7187 OR send coupar: 
юш аш йш иш E B шиш шш шиш иш шш иш шы 


Please send the following Starshine Auto Shelters™ as 
priced below: (Please include $5.95 shipping and handling 


per cover.) If 2 or more are ordered, please take our special 


5% quantity discount. 
О OPTIONAL LOCK FEATURE. Please also send Pre- 
Installed Optional Lock and Cable System at $11.95. 
Code | Qty. | Make | Model 
| | 
| | 


Year | 


O 2 Door oor 


O Please indicate length for vans & pickups _____ 
D Check or Money Order enclosed (CA res. add 6% tax). 


L] Charge my credit card number O Diners Club 


О Visa O MasterCard Û Amer. Express Û Carte Blanche 


Credit Card Мо. __ 

Expiration Date 

Name 

Address 

City/State/Zip _ 2222 А 
Phone 


Because each cover is CUSTOM-CUT to order, delivery 
will be In 4-6 weeks. 145-81 


STXRSHINE КОР 


400 S. Edward. Dept. А5711, Mt. Prospect, Illinois 60056 


_telephone has done for voice,” 


Hand-held 


terminal 
links you to computers 


"Hi, Jim .. . Password?" 

That message, scrolling across a 16- 
character liquid-crystal display line, 
was my entry into the new world of 
hand-held computer terminals. I had 
just turned on an IXO Telecomputer 
(Culver City, Calif.), a 15-ounce unit not 
much larger than many calculators. 

The difference was that this little 
terminal, plugged directly into the 
telephone line, was about to connect 
me to a remote computer data base. I 
keyed in a previously selected pass- 
word, and the display instantly began 
a plain-English dialogue. I tapped a 
button marked No each time the ter- 
minal displayed various data-bank 
services ["Info Banks,” PS, Nov. '80]. 
When CompuServe appeared I pushed 
a YES button. The IXO terminal 
flashed its phone number, automati- 
cally dialed it, and went through the 
steps needed to log onto the service. 
CompuServe provides stock-market 
quotes, stories from newspapers and 
PoPULAR SCIENCE, electronic mail, 
and more. 

“We want to do for data what the 
says 
Jeffrey Rochlis, IXO president. The 
hand-held IXO terminal was intro- 
duced in mid-spring, selling for about 
$500. Designed for use by novice or 
expert, it has built-in security, auto- 
matic features, and can be mastered 
in minutes. Its one-line display is ad- 
equate, but no more. 

For now, the terminal is intended 
for commercial users and data-base 
subscribers. A sales representative 
can patch into the firm’s computer to 
check inventories and transmit or- 
ders. Banks are evaluating it for per- 
sonal banking applications. 

A printer option and video interface 
for any TV set are nice since they pro- 
vide larger readouts. —Jim Schefter 


PEST-PRUFE™ is small and unobtru- 
sive--rugged, hi-impact case has black 
finish with brushed silver face. Measures 
only 3-1/2" x 4"x 3-1/2". Weighs about a 
pound. 


Clear Your Home of Mice, Rats, 
Roaches and Other Pests -- and 


Keep Them Out! 


PEST-PRUFE™ is a home-size version of the 
commercial pest control device that's safe for people, 
pets and the ecology. Try it in your home for 30 days. 


They don't call them pests for nothing. The 
bugs and rodents of this world can make life 
miserable. Traps, sprays and poisons seem to 
have little effect . . . and professional exter- 
minators don't come cheap. But now you can 
eliminate troublesome pests and keep them 
out thanks to new utltrasonic PEST-PRUFE. 

The electronic PEST-PRUFE unit doesn't 
kill rodents or insects—it repels them. Early 
laboratory research showed that ultrasound 
was effective in modifying the behavior of 
mice and rats. 

As commercial exterminators began using 
ultrasonic sound to control rodents, other 
studies indicated that certain frequencies 
affected the behavior of insects, too. Now, 

professional pest control companies acknowl- 

edge the usefulness of ultrasonics in control- 

ling certain rodents and insects. 
UNIVERSITY TESTED 

The heart of this new, electronic marvel is a 
special quartz crystal speaker. It enables 
PEST-PRUFE to emit ultrasonic sounds that 
only pests can hear. 

These ultrasonic frequencies "attack" the 
auditory and nervous systems of rodents and 
certain insects causing pain and discomfort. 
The pests are forced to abandon the covered 
area and will not return while you continue to 
use PEST-PRUFE. 

A leading university tested PEST-PRUFE 


PEST-PRUFE is effective in repelling: 
Mice Rats 

Carpenter Ants 

Silverfish 

Locusts 

...» and many other 

pests 

Note: In spite of some claims, studies show 
that ultrasound is not effective in control- 
ling bats or spiders. 


Roaches 
Crickets 
Water Bugs 


Fleas 


as absolutely safe for humans and pets. And 
since there are no poisonous chemicals, the 
ecology is not harmed in the slightest. 

The ultrasonic output is above the hearing 
range of humans and household pets, so 
PEST-PRUFE is safe for use anywhere. It will 
not interfere with any electronic burglar 
alarms, fire or smoke detector, TV reception 
or other electronic equipment. 

SET UP A BARRIER TO KEEP 
PESTS OUT THIS WINTER. 

When you get your PEST-PRUFE you'll 
begin to notice some results in a few days. In 
two to six weeks your infestation will be elim- 
inated. Then continual operation of your unit 
will prevent further nesting and inhabitations. 

Even with colder weather approaching, you 
can keep pests from coming indoors as long as 
your PEST-PRUFE is in operation. 

JUST PLUG IT IN. 

There's no installation with PEST-PRUFE. 
All you do is plug it into any 1 10-Volt AC out- 
let. The solid-state electronics and quartz crys- 
tal speaker require only 5 watts of power— 
just pennies per month—and it's mainte- 
nance free. 

Put PEST-PRUFE anywhere: home, apart- 
ment, store, warehouse, or factory. It’s the 
perfect answer for facilities where food is 
stored or handled such as schools, hospitals, 
and nursing homes. 

It will repel pests from areas that are diffi- 
cult to seal-off such as garages, farm 
outbuildings, boats and vacation homes. One 
unit protects an area up to 2500 cubic feet. 

YOU CAN'T BUY BETTER 
PEST PROTECTION, 

PEST-PRUFE is state-of-the-art technol- 
ogy. Until now, commercial units used by 
professional pest control companies cost up to 
$200—but lower cost solid-state components 
allow PEST-PRUFE to give you the same pest 
repelling power for only $49.95 (plus $2.85 


shipping and handling). Now there's no need 
to empty messy traps or buy poisonous chemi- 
cals again and again. 
TRY IT FOR 30 DAYS 
WITHOUT RISK. 

We urge you to try the PEST-PRUFE unit 
for 30 days. If you don't see proof that it is the 
most advanced, efficient pest eliminator 
available today, return it for a complete, no- 
quibble refund—including return postage. 
You are protected by a one-year manufac- 
turer's warranty as well as Shelburne's 
26-year reputation for satisfied customers. 


HERE’S HOW TO ORDER. 

To order, simply send your check for $49.95 
plus $2.85 shipping and handling to the 
Shelburne Company at our address below. 
Credit card holders can speed their delivery by 
using our toll-free number. 

(Md. residents should add 5% sales tax.) 


CALL TOLL-FREE: 
Monday thru Friday 
9 a.m. to 5 p.m. Eastern Time 
(800) 638-6170 
All other times call 


(800) 228-2606 
Maryland residents call 363-4304 


Get rid of rodents and insects without using 
messy traps or poisonous chemicals. Let 
PEST-PRUFE clear your home promptly and 
effectively. Order one today and try it fora full 
month at no obligation. 


Tine 
Shelburne 
ООУ 

110 Painters Mill Road Dept. YO4 
Owings Mills, MD 21117 


(301) 363-4304 
© The Shelburne Company 1982 


Oxyozosynfthesis 


—quick fix for sludge 


Fast ozone treatment kills 
bacteria in municipal waste 


By PAUL BOLON 


For the first time, ozone has been used 
to purify sludge in a quick, industrial- 
type procedure. Tested in West New 
York, N.J., for over a year, the new 
process, called oxyozosynthesis, turns 
sludge into a burnable residue in just 
90 minutes. 

The technology may have a major 
impact on the nation’s cities, many of 
which are hard pressed to meet envi- 
ronmental standards on shrinking 
budgets. Its inventor, Dick Edwards, 
claims that operating costs of oxyozo- 
synthesis are about half that of the 
city’s previous disposal technique—a 
strong dose of chlorine followed by 
ocean dumping outside of New York's 
harbor. 

But to prepare sludge (the solids in 
sewage effluent) for ocean dumping, 
it’s not enough to simply kill the bac- 


Oxyozosynthesis: Ozone or oxygen is 
aerated through the sludge that fills the 
bottom half of the tank while the liquid 
waste is pumped upwards and sprayed 


56D | POPULAR SCIENCE 


teria with a strong shot of chlorine. 
The large amount of remaining or- 
ganic matter—40 to 70 percent of the 
total mass—promotes rapid regrowth 
of microorganisms in the ocean, steal- 
ing much of the oxygen needed by oth- 
er marine life. 

Chlorinated sludge is also too gassy 
and unstable to be used as landfill. 
Today most inland municipalities 
keep sludge in ponds or concrete hold- 
ing tanks where "friendly" bacteria 
digest and break down the organic 
content. It's a long meal, though. The 
digestive process takes two or three 
months, and considerable land area is 
required for the ponds. 

In contrast, oxyozosynthesis is a 
well-controlled chemical process, and 
the entire pilot plant for West New 
York, serving over 40,000 people, was 
tucked into a 20-by-40-foot room in 
the city's antiquated treatment 
plant. 

The first step in oxyozosynthesis is 
to add a small amount of sulfuric acid 
to the sludge (water with five percent 


into the remaining gaseous space. After 
only 90 minutes, the tank is drained and 
the remaining solids removed and 
pressed into cardboard-like sheets. 


or more suspended solids at this - 
stage), and then pump the mixture 
into a closed steel tank until it is half 
full (see drawing). The tank is pres- 
surized with ozone as the gas is con- 
tinuously bubbled up through the 
sludge. Simultaneously, sludge is 
pumped to the top of the tank and 
sprayed down through the ozone at- 
mosphere. 

After 60 minutes of the ozone bath, 
the sludge gets the same treatment 
with pure oxygen for 30 minutes. The 
mixture is then pumped out, and the 
floating solids skimmed off and 
pressed into a gray, cardboard-like 
sheet. 

The quick-drying residue is free of 
bacteria, odorless, and inert—the 
ozone serves as a catalyst to decom- 
pose the organic matter. The residue 
makes an almost ideal landfill mate- 
rial, experts say. And if traces of 
heavy metals are removed at an earli- 
er step, it can be safely burned as a 
fuel, producing about as much heat as 
wood or soft coal. 

Development of an efficient, self- 
contained sludge technology had been 
a difficult problem for sanitary engi- 
neers, who labored for decades to find 
an alternative to nature's slow bacte- 
rial solution. Considerable interest 
had centered on oxygen and ozone, 
which were known to kill the bacteria 
found in sewage. Ozone worked in 
small experiments, but results out- 
side the lab were hit-or-miss. Dick Ed- 
wards experimented for over 10 years 
to find the right ingredients to cause 
the oxygen-ozone process to both san- 
itize and break down the organic con- 
tent of sludge. 

Edwards, like many inventors, also 
had trouble turning his idea into a vi- 
able enterprise. Eventually he collab- 
orated with businessman Robert Za- 
bady to form International Wastewa- 
ter Reclamation, Inc. 

To prove that the concept was prac- 
tical, Zabady decided to build a pilot 
plant at his own expense. West New 
York was especially receptive—the 
city faced a deadline and penalty if it 
failed to upgrade its ocean-dumping 
practice. Its treatment plant, perched 
on the Palisades overlooking Manhat- 
tan, was hemmed in by highrise 
apartment buildings and homes; 
there was no room to build additional 
tanks or ponds. 

The oxyozosynthesis system has 
been processing about 20,000 gallons 
of sludge a day for West New York 
and has been in operation for about a 
year and a half. But just recently, Za- 
bady was given a three-year license to 
use the residue as landfill in New Jer- 
sey's meadowlands—an area normally 
closed to all dumping. 


..- 3 "The folks at True Value can 
| -. show you over 1300 ways to 
_. trim expenses on home 
improvements, car care, 
housewares, energy-savers, 
paint and decorating needs. 


SHOPPER circular, If you 

_ haven't got a copy, ask for it 

now at your True Value Hard- j 
ware Store or Home Center." 
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inimi Washerless Faucet f Quality Vise А Special Offer 


| Chrome-plated brass centerset lavatory | Heavy-duty 4%" vise has swivel base, Receive a free entry lockset when you 


faucet. . 27.95 With pop-up. . 32.95 smooth operating chrome steel lead buy the 880 heavy-duty single cylinder 
Single lever chrome-plated brass kitchen н screw, 2 nuts, гер!асе- 23 95 | deadlock with 1" steel 4 4 88 
faucet. . . 29.95 With spray. . . 36.95 able jaw faces. HDV4. : throw-bolt. 8918 Both 
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* tur» With this coupon get 2 keys dup- 
wimperial Double Eagle" . . TRHIOW Lubricant licated for the price of 1! Single 
"Big Horn" lock back knife has large- " Multi-purpose 3-oz. aerosol lubricant bitted only. Limit 1 pair per customer. 
size 334" rust resistant blade, brass with Teflon penetrates to reduce Offer expires October 30, 1982. 
bolsters, laminated handle. 48155. 12.88 | friction, prevent rust and : — —— 

4 .99 101) کک‎ ARTT 


Leather snap-sheath any 48005 3.99 ; free frozen parts. 13000. 


_ TEAR OUT AND SAVE THIS 8-PAGE SHOPPER. | е2 Value B 


HARDWARE STORES 9 


It's all in the new FALL <. 


Mu Power Pair 
Inflate-All* plugs into lighter, 
pumps flats fast. 22390641. 32.88 
Portable 5000 BTU catalytic 
heater gives hours of warmth, 
without flame. 5138708 . . . 47.88 


Tru-Sharp surgical steel blades 
have glaze finish & polished 
edges. Pick trapper pocket knife 
with bone handle or 5" hunter's 


with sheath. 6207/3165SSP . 18.88 


FISKARS Sharpens 

Sharpen this 6" filet knife any- 
time with its built-in sharpener in 
a sheath! Surgical stainless steel 
blade is dishwasher safe, may be 
worn or stored. 6290 ..... 9.99 


tins 


z Maddin Store'n Pour 


Vanguard" qt. thermos. 430 4.44 
Virtually indestructible all steel 
qt. vacuum bottle. 49440. . 19.99 
Workman's kit holds man-size 
lunch, at. bottle. 543D. . . . . 6.88 


Make your headqua 


i P Кт 
‘transparent 
weatherstrip 

` tape 


[Mi] monL Sealers 


[А] Your choice 1" x 45' or 
2" x 25' weatherstrip tape. 
7745/25-2. Еа....... 4.99 
Unroll pliable 45' caulk 
cord and press into place. 
Won't harden. r4 .. 1.59 


rters for indoor 


RU 
Ec 


Stop Cold 


[С] Seal-O-Matic" 36" door 
bottom blocks cold when 
door is closed .... 7.77 
O Nu-Koil vinyl and 
aluminum 17' weather- 
strip cuts drafts. . . 2.99 


ЭМ Weatherstrip 


[] 10' tubular or (12) 1' 
butyl rubber strips. 1.55 
F 15' lue tape. . . . 2.88 
V-seal strip. White/brn. 
90'. . 14.99 17'..3.77 
[н] 30' clear tape. . . 1.99 


fight with savings 


and outdoor home care one of over 6,000 True Value Hardware 


СЗ оК Cover 


Outdoor air conditioner 
cover of “winterized” plas- 


tic is elastized for a snug 
fit. AC2...........3.44 
3" x 17' white adhesive 
foam tape. L341 . 


Edison Heater 
Pulls in cold air and dis- 
charges fan-forced hot air 
to heat room. Thermostat 
controlled with 2 heat set- 
tings for different room 
sizes. 324036.....39.99 


Install a barrier against dust, 
drafts. 36" triple seal vinyl and 
alum. door sweep.905... . 2.77 
17" innerseal strip. BIS 17 . . 4.88 
Alum. & vinyl door set. 79-V 7.99 


Ta Tip Top Tapes 
Stock up now and save on 60-уа. 
masking tapes. C1221-4. 34". . 49€ 
1..69€ 1%". Ө9© 2" 1.39 
Heat-resistant 2" x 60-yd. duct 
tape seals leaks. R92T... . 4.44 


INTERTHERM Softheat” 1! 
Deluxe portable baseboard heater 
safely circulates comfortable hot 
water heat wherever warmth is 
needed. 750W unit has built-in 
thermostat. NP750..... . 79.99 


Ls Econo-Mizer 

Turn the clothes dryer into an 
extra energy source! Diverts 
moist, warm air into your home 
in winter. Close the valve for 
normal air flow HMI700....5.99 


maruna 


DURACELL Alkaline 
Keep a ready power supply on 
hand. Choose 9V, 2-pack "C" or 


“D” MN1604B/1400B2/1300B2. . 4.99 
4-pack “AA” MNIS00B4. . . . 2.79 
2-pack “AAA” MN240082. . . 1.59 


Energy Source 


Keep your home and shop in top 
running order with batteries built 
to last! Shop a complete selec- 
tion of general purpose and 
alkaline Energizer" batteries. 


nou thru Oct 30¢ 


Stores. Look under “Hardware” in the Yellow Pages. 


М, 


Travel Power 


A must for foreign travel, 5-pc. 
kit converts 220/240 foreign 
voltage to 110/120 U.S. for appli- 
ances up to 1600W. With travel 
case. СА1600........... 19.99 
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Safely t HANS 15 НЕТ into 6. 
Mini-breaker protects against 
overload. Shock-safe, unbreak- 
able housing for wall mounting 
or portable use. 48725-6 . . 11.88 


E [3 Night Guard dusk-to- 

dawn light uses 2-par 
75W or 150W lamps. 
10840-6... ......18.89 
(8 30-amp indoor safety 
switch. 02010 .... 14.99 


рин(>>ғео TV Values 
‚19.99 
Universal transformer. В4644 1.89 
‚1.79 
‚8.49 
Coax 2-way splitter. B4646 . 2.89 


VHF/UHF/FM antenna. . 


Cable wall plate. B4647... 
75' coax TV cable. B4640 . 


i'i IRINE,,. Weatherproof Wiring 


С) Rectangular 3-outlet 
box cover. 10270L ..2.29 
Round 3-outlet box 


cover. 10383....... 1.69 
[]Die-cast duplex snap 
cover. 10245B. ..... 1.66 


Ameca Flute Light 

illuminate workshop areas with 
all steel 48" rapid-start light. 
Completely wired, with two 40W 
lamps, 3-wire cord, plug and 24" 
hanging chain. 240SPLKD . 13.99 


W СААП, Curly а" 


Replace worn cords on 
lamps, fans, appliances, 
with 18/2 retractable ex- 
tension, 12' recommended 
usage. White, brown. UL 
listed. 6002/8. ..... 3.49 


1 
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ECET Cut ’n Strip 
Great new idea for the do- 
it-yourselfer! Streamline 
repairs on appliances, 
cars, electricals with the 
tool that cuts and strips 
wires to 14 AWG ..6.99 


e Miser Floodlight (Cüenson 


For home security or decorative 
lighting, the “Miser” offers 
energy-saving outdoor illumina- 
tion. Choose 65W or 120W lamp. 
65PAR/120PAR/FL/WM. Each. . 


a 2.99 


LIGHTING 
Spruce up the porch or garden 
with matte black finished 60W 
lanterns. Choose semi-ceiling, 
wall or post-mount fixtures. 
E3226/3626/3726-9. Each. 


ITT Brite Beam 


Ideal for lighting tennis 
courts, driveways, patios, 
walks, 300W quartz lamp 
sheds more light than 
two 150W incandescent 
lamps.R50002. . . . 28.99 


EDISON Colonial 


. . 16.66 


Add An alsons 


Replace an old showerhead with 
push-button Personal Shower™ 
that can be hung or hand-held. 
Has wall mount, swivel connector, 
59" hose. 410PB-PK...... 17.95 


Piping 


Fulflo" Purify Water 


Install under the sink for better 
tasting water. Carbon filter re- 
moves odors, sand, rust, algae. 
With hardware. pL v 36.95 
.6.99 


plaskolite Shower 

Hi-impact stall won't rust or leak, 
installs easily. Includes shower 
head, curtain, grab bar, faucet. 
32х7 334" 551000....... 119.95 
High-base stall. 552000. . 159.95 


Saver Shower 

Save up to 75% on hot water bills! 

Deluxe showerhead with throttle 

valve lets you adjust flow from full 

spray to trickle. $S2C...... 8.95 
Standard SaverShower. $510 5.99 


mC Casti in brass with bright 
polished chrome finish. 
Easy install centerset 
faucet replaces lavatory 
mount. 201-4МР. . 12.95 
With pop-up. 80MPF. 18.95 
2-handle chrome pol- 
ished kitchen deck faucet. 


With spray. 40MP . 19.95 


(Guus Valid) Disposer 


[] Long-lasting blades 
chew up tough garbage, 
even bones, fast. Contin- 
uous feed operation, is 
sound insulated for quiet 
operation. Resists jam- 
тіпа and corrosion. !2 -hp 
unit has quick-mount 
installation.TV103. . 49.99 


PRODUCTS 
COMPANY 


$9 = 


Dryer Kit 
Fully-assembled dryer vent kit 
has aluminum hood, duct, ten- 
sion-type clamps. Easy to install. 
4" diam. 5' long. AF45K. . . . 5.49 
4" diam. 8' long. AF48K. . . . 6.99 
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king Unclogs 
Unclog sinks, tubs, toilets, more 
with water power, not chemicals. 
Attaches to hose, expands to fit 
pipe, then jets of water dislodge 
clogs. For 1-6" drains. 186. 5.99 


hot values now 


The newest, finest fix-up products plus. 


San,‏ ڪڪ 


С) Bench Legs 


set of sturdy 18-gauge steel 
workbench legs with hardware is 
all ready to assemble. Has handy 
spaces for outlets, tools. Top not 
included. W8-IR. Pair . . . . 12.88 


expert how-to advice give you 


hut Vale) Sump Pumps 
Cast iron '^-hp pedestal, overload 
protected. TVSPV500..... 59.95 
%-һр upright. TVSPV800. . . 79.95 
'5-hp submers. TVCDU790. 72.95 
%-һр submers. TVCDU800. 88.95 


Се steel 1-pc. 
unit has pre-drilled fau- 
cet holes, installs fast. 
[0] 2-bowl.533E. . 35.95 
Single bowl. 522E 29.95 
El Utility and bar sink. 
KIS59B a: scence 39.95 


Yale Secures It 


Powerful 4-pin tumbler padlock 
has 134" wide solid brass case, 
hardened steel dual locking 
shackle. Rust-resistant. 2 keys 
included. V7314.......... 9.49 | 


Ф} FLUIDMASTER 


Non-corrosive FLC valve puts an 
end to toilet leaks and noises 
without float-ball or water pres- 
sure problems. Fits most standard 


MELARD Auger 


Drain-cleaning tool bores easily 
through clogged pipes to free 
obstructions. 14" spring steel wire 
will not snag or catch. ee = 


By Prceprsrer Valve Values 


Replace rusted or leaking valves 
with solid cast brass gate valve. 
Handles to 200 165. water pres- 
sure. 12" gate valve. V05-020. 2.99 


“Don't forget to pick up 
a copy of True Value's 
new FALL SHOPPER 
circular." 


tanks. 400A............. 4.99 use 15' line. 1761. 34" gate valve. v05-030. . . . . 3.79 
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professional results when you do-it-yourself. Just say "charge it" 


Check 
ourlow 
prices! 


Pipe Insulation 

F] Slip polyethylene foam on 
pipes to stop heat loss, sweating, 
freezing, reduce fuel costs. 
For'e"copper pipe. 338C50M . 2.99 
For 34" copper pipe. 338C75M. 3.49 
For 34" steel pipe. 338C100M. 3.99 


Water Supplies 


[8] 12 x38" compression straight 
valve for iron pipes. MP20. . 3.49 
1^ x38" angle valve. MP18... 2.99 
[н] 12x36" toilet supply tube. 1.59 
Ш 2-pack 12x38" corrugated 
supply tubes for sink. MP60 3.99 


Sink Repair 

For repairs or remodeling, opt 
for corrosion-resistant parts. 
Ш Chromed “J” bend. TVIPC. 2.99 
[к] Plastic "S" trap. TV66-3. . 3.99 
Plastic "P" trap. TV940. . 2.49 


Energy-Saver 


Energy-efficient water heaters 
pay for themselves in savings on 
fuel and installation costs. Thick 
foam insulation retains heat, uses | 


KinderGard. Childproof NOVO Sense theNight 


Ornamental 


Sturdy antique black bracket 
adds stylish support to book- 
shelves, hanging plants, curio dis- 


2.77 
. 3.19 


play. 8х512" 152 Each... . 
10x7" bracket. 152 Each. . 


Keep poisons and sharp items 
out of reach of small children with 
self-locking safety latch. Extra 
strong hook design secures cabi- 
nets, drawers. 3-pack.103. . 2.49 


Automatic night light "senses" 
night and day to turn on and off; 
varies the output of light propor- 
tionately to the degree of dark- 
ness. Uses TW bulb. NL300. 2.88 


less energy, gives you hot water | 


when you want it! Your choice of 
30-gal. natural gas or 40-gal. 
electric water heaters. 5-year 
warranty. Each....... 114.95 


Wet-Dry Vacuum picks up every- 
thing from water to nails. With 
6'x1'4" hose, 1'2" wand, 10" 
nozzle, squeegee shoe and 


Master ‘ 
MECHANIC 


Portable Workbench is first with 
movable vise! Holds materials to 
27" wide, folds to 5" flat. Has 
tilt adjustment, 5 open positions, 4- 


12-Piece 34" Drive Socket Set, 
forged from alloy steel, contains 
7 sockets, ratchet, 58" spark 
plug socket, speeder disc, more. 
SAE or metric. 


p 


Brazing Torch Kit, with fuel mix- 
ture feature, lets you select right 
fuel for each job, from propane to 
high-temp Mapp* fuel. Has tips, 
regulator, rods, 16-02. 


plastic dolly. 6- 25 
gal. cap. MM600-6. 54 


MECHANIC 


Professional Tool Chests have tough "strong- 
box" construction with sturdy solid steel 
throughout, reinforced tops, full-length hinges 
and compound drawer slides. Stacked or used 
separately, they are big enough for a work- 
shop full of tools. Keyed cylinder locks and 
baked-on enamel finishes for years of use. 
[4]6-Drawer Chest has 3 large and 3 smaller 
drawers, 4-section lift out Г» ЕЕ. 
tray. 15х26х1312" MMI806. ge 

(8]3-Drawer Roller Cabinet has large storage 


area, brakes on two cast- 99 
ers. 337 x26!2 x18" MMI903. 117 


[c] Flat Top Tool Chest with 3-section tote tray, 


Socket divider plus pad- 99 
lock eye. 20" long. MM920. 1 2 


tool holder. MM1000. 


position legs and gg 
49 MM812P/M. Each set 


7" Diagonal Pliers, forged from alloy steel, 
is one tough tool for heavy-duty jobs. High 
leverage diagonal cutter is electronically 
hardened for superior strength and durability. 
Forged rivet for tough, precision fit. MM40-7C. 


[Е]2-1п-1 Plane uses Pro-Sand and Pro-Cut 
grater blades interchangeably to plane, shape, 
shave, file and sand wood, plastic, soft metal, 
and particle board. Pro-Sand blade outlasts 
sandpaper 100 to 1, changes in a “snap” 80570. 


[F] Professional 24" Aluminum Level has 6 un- 
breakable vials, 4 plumb and 2 level, sealed 
against dirt and moisture by heavy glass win- 
dows in die-cast frame. Convenient measuring 
rule on top in both English and Metric. 10106. 


10° 
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tank, and more. MM3600. 


[3]Professional Screwdriver Sets feature 
chrome vanadium steel blades for tensile 
strength without abrasion, and precision 
ground tips. Large comfort grips fit your hand 
for greater turning power. Your choice basic 
5-pc. set with 3 slotted and 2 Phillips screw- 
drivers or 4-pc. set with commonly-used 
Phillips screwdriver sizes. 185, T$4P. Each. 


[n] 3-Pocket Tool Pouch, handcrafted of genu- 
ine top-grain cowhide, is as practical for the 
do-it-yourselfer as it is for the professional. 
Features easy-access main pocket for large 
tools, 2 plier pockets, 2 side slots for long 
screwdrivers, friction tape sling, knife snap 
and a 16" steel tape pocket. With extendable 
belt slots. Overall size: 812" x 914" MMLP438. 


Chisel Tooth $ zx 
Combate C TIAN 
i үт 
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7%" Combination Blade with hard 
chrome finish will rip, crosscut 
and miter in soft and hard woods. 
Chisel tooth makes it ideal for 
framing and cutting of 


4-Pc. Holesaw Set cuts wood, 
plastics, composition materials 
for lock/deadbolt installation. 
Made of carbon steel, set has 1" 
woodbit, 2%" holesaw, 


Mini Hacksaw handles any job a 
big hacksaw can do...and more! 
It's designed to adjust to work 
in close quarters. Heavy-gauge 
molded handle. Uses 


6-Ib. Splitting Maul has a drop- 
forged hand-ground steel head 
fitted to a fire-hardened hickory 
handle for strength and balance. 
Bites deep into wood 4 433 


99 
heavy woods. 117739. g mandrel, wrench. 397760. 


quality | toc 


[Home Safety Kit is designed for use in the workshop and yard 
with goggles that fit over glasses, a non-toxic dust respirator, and 
earplugs. Protects user running power tools, chain saws. MM3. 


(1117" Claw Ripping Bar is high carbon steel forged for durability 
and strength. Has polished ripping blade, 3 nail pullers to extract 
deeply embedded nails and a 90° claw for tight spots. ММ232. 


КІ 12" Combination Square gives the best angle on carpentry 
work. Markings are graduated by 8ths and 16ths on one side, 
16ths and 32nds on other. Die-cast beam has level inscriber. 10245. 


Ч 7-Pc. Drill Bit Set is high speed steel, heat-hardened for maxi- 
mum strength. Hardened power points bite deep for smooth, 
one-stroke drilling. Drill bit sizes range from Ye" to '4". 121590. 
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Master® and power tools are sold exclusively by 


MECHANIC ck Value Hardware stores and carry this 


satisfaction policy: If any Master MECHANIC tool fails to 
иие eril 
True Value Hardware or Home Center for immediate replacement. 


regular blades. MMHF10. with light ease. MMS6MA. 


M Professional-Quality Hammers have highly polished striking 
heads, triple wedged handles in tapered eye. Handles are select, 
flame-treated hickory. Choose claw or ripping hammer. BIBMM/RMM. 


[ч] Single Bit Axe, with its balanced hickory handle, is light enough 
for easy use, heavy enough to bite deep. Drop-forged from high 
quality tool steel and hand-ground to keep a keen edge. 35SBTT. 


С Precision Wood Chisels make fast work of shaping wood or com- 
position. 3-pc. set has 12" 34" and 1" blades, austempered and 
bevel-ground to keep keen cutting edge. Hi-impact grips. 300MM. 


[F] Professional Power Tape has self-adjusting end hook for accurate 
measuring. 25'x1" no-seam epoxy-coated blade housed in rugged, 
Cycolac* chrome-plated case. With removable belt hook. MMP425. 


Streamline work on appliances, motors, cars 
with high-quality 41-pc. SAE and metric set. 
Has 33 sockets, ratchet, extensions, spark plug 
socket, more in metal case. C84-41AFM . 12.99 


Эз" Reversing Drill 

0-1200 rpm variable speed drill has trigger 
control speed lock, reversing switch to remove 
screws and jammed bits. 3" steel and 34" hard- 
wood cap. 33.33 less $5 factory rebate. 7190. 


Dual Action Sander 


Variable 14 sheet sander has orbital action 
for fast material removal, straight line sanding 
for fine finishing. Flush sands on 3 sides. Only 
34.50 less a $5 manufacturer's rebate. 7436. 


1'4-hp Router 
Routs, grooves, trims and decorates wood, 
plastics, compositions. Calibrated in Ys," incre- 
ments for accurate depth, removable chip 
deflector. 44.95 less $10 factory rebate. 7614. 


National 14" and 3$" и... Set 


a 

Crescent Adjustable Wrench 
No tool box should be without this 8" alloy steel 
wrench. Drop forged and heat treated for 
toughness and durability Completely chrome- 
plated to resist corrosion. ACI8V....... 6.99 


Wet Stone Machine 


0) An ideal way to sharpen, grind and hone 
because wet stone eliminates overheating and 
loss of metal temper. Built-in guides, 4x180" grit 
wheel, diaphragm pump system. 2900 64.99 


SKIC Sandcat' Sander 


[Е] Combines the ease of control of an orbital 
sander and fast removal and low vibration of a 
belt sander. Ball and needle bearing construc- 
tion, locking lever, plus 5 belts. 593. . . 48.49 


SKIE. True Value Exclusive 
E 74 "circular saw has 2-hp motor, Vari-Torque 
clutch to prevent motor damage, and aluminum 
guards for use with metal and masonry blades. 
Cuts 23" at 90° 1%" at 45? 6755 ..... 44.99 


COTTER & COMPANY, General Office, Chicago, IL 60614. 100% Member-Owned warehouse 
distributor serving over 6,000 True Value Hardware Members who own their own store, set their 
prices and reserve the right to limit quantities. Because participating True Value Hardware Stores 
may vary in size and merchandising policies, some may not stock all items shown. Prices may vary 
and are subject to change without notice. Prices expire Oct. 30, 1982. 


SerVess 14" Pipe Wrench 


Drop forged | forged upper and lower jaws with full 
floating hook jaw assure instant grip and ea í 
release. Won't jam on pipes. l-beam handle 

has handy hang-up hook. 5145... .... 9.99.1 


DURACRAT al зена. Action | 


Б] Ball bearing drill press uses %-һр motor toy 
drill through hard or soft woods, metals, - cs. 
at 700, 1560, 3270 rpms. SP30....... 
[n] 2" capacity drill press vise. DPV2..... 


1 High Speed Action 


Bench grinders do so much-stripping paint 
and rust, sharpening, cleaning and polishing 
tools—they're as practical for home as for pro~; 
fessional use. 2-wheel design gives you 2 
different grits at once. Adjustable tool rests 
support work at proper angle; see-thru shields 
protect user. Direct-drive motors with permas] 
nently lubricated bearings assure long lifes 
O 5" grinder, %-hp. UL listed. 33-5. . . . 87.77; 
[3] 6" grinder, *» -hp. UL listed. 50-6RX. . . 39.99; 


8-PAGE TEAR-OUT 


FAC 


It’s a sensational 
fun-lovin', fast-scootin’, 
hill-climbin’, sled-pullin’, 
snow-flyin’, gas-stingy 
MOTORBIKE on SKIS! 


So darn much fun, it / 
might make you wish 
the snow could last / 
much longer! 


Made in the U.S. 
by a major car 
manufacturer! 


No trailer needed! 
Disassembles into 
» З sections for 

b. portability. 


As everyone knows, recent years have been tough 
on the auto and snowmobile industries. That's 
why this huge inventory of Sno-Rabbits is being 
liquidated. We're not allowed to advertise the 
name of the major U.S. car manufacturer who 
made these Sno-Rabbits. But the important thing 
is that NOW you can buy them for your family at 
savings of HUNDREDS of dollars on EACH one! 


Sno-Rabbit combines the fun of skiing, motor- 
biking and snowmobiling.... ALL in one unique, 
exciting machine! The nimble, fleet-footed Sno- 
Rabbit adds new zip, new life, new excitement 
to YOUR family's snowtime fun! 


Sno-Rabbit is simple to operate! To accelerate, 
turn the twist-grip throttle on the handlebar... 
and you're OFF! Skimming up hills, across slopes, 
over fields at speeds up to 30 mph. or more. Want 
to be daring? Head for a big bump and enjoy the 
exhilaration of flying through the air, trailing a 
sparkling plume of snow behind you. Bank, turn, 
circle. maneuver with ease! Talk about fun! Sno- 


Credit card customers 
can order by phone. 


24 hours a day, 7 days a week. 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


/ MINNEAPOLIS, MN 55426 


6850 WAYZATA BLVD. 


MUST LIQUIDATE 
FAR BELOW DEALER COST! 
134 cc. High Torque, Two-Cycle Engine 


SNO-RABBIT 


TORY NEW! PERFECT 


Twist-grip throttle.—- et ; Є 


Adjustable 
footpegs. 


T™ Lightweight! 
; Only 72 Ibs. 


s Heavy-duty 
welded alumi- 
num frame. 


Disassembly 
point. 


a colle. mcm 
Toll-Free: 1-800-328-0609 


If busy signal, or after business hours, or 
if in Minnesota, call 1-800-228-2606 


— 


Adjustable 
sealed-beam 
headlamp. 


Convenient 
hand brake. - 


Disassembly 
' „ point. 


Runs 3 hrs. 
on 1.3 gal. 
| tank ful. 


Glass 
reinforced 
molded 
nylon 


ski runners. Y y 


ns pu a | Overall 


Rabbit is the best thing that's happened to Winter 

in years! It's great sport for the entire family. 

e RUGGED! Built for rugged dependability with 
heavy-duty welded aluminum frame and steel 
suspension parts. Glass-reinforced molded ny- 
lon ski runners. 

® POWERFUL! High torque 134 cc. engine is the 
same one used in heavy-duty industrial applica- 
tions. Powerful enough to tow a skier or a sled- 
ful of kids for extra family fun! 

è NIGHTRIDING SAFETY! Has adjustable sealed 
beam headlamp with hi-lo beam and dimmer 
switch. Bright taillight and automatic brake 
light. Side reflectors. 

e HAND BRAKE CONVENIENCE! A squeeze of 
hand lever on handlebar slows or stops your 
Sno-Runner quickly. 

Ф DISASSEMBLES FOR PORTABILITY! You'll 
love this feature! Sno-Runner weighs only 72 
lbs. and disassembles easily into just 3 compo- 
nent parts for storage in a compact car! 


Charge to my: O Mastercard 
Account No. 

PLEASE PRINT CLEARLY: 

Name 

Address — 


| 
| 
{ сау 
| 


al | 


Sign here 


PUBLIC NOTICE! 
Finder’s Fee Paid for Locat- 
ing Liquidation Inventories! 

We are authorized liquidators of consumer prod- 


ucts that must be quickly sold at sacrifice prices be- 
cause of a variety of reasons, such as: 


Overproduction. ..last year's models... economic 
recession... bankruptcy... plant closings... order 
cancellations . . . excessive competition . . . finan- 


cial problems . . 


If you know of any company with surplus inventor- 
ies that must be liquidated for immediate cash, call 
us Toll-Free: 1-800-328-0609. Only products in 
perfect operating condition will be considered. We 
will pay you a finder's fee based on a percentage of 
the final sales agreement. (Officers, sales agents of 
firms with liquidations are not eligible for fee.) 


Solid-state ll operating ranges. Uses 24 to 1 gasoil mix. 


voltage 
regulator. 


length: 93". 


C.O. M. B. Co. / Authorized Liquidators 
Гоа Wayzata Boulevard / Minneapolis, Minnesota 55426 


Send... Sno-Rabbit(s) at $288.00 each. | will pay shipping charge to driver upon delivery. 
(Allow 4-5 weeks delivery. Add 2-3 weeks extra if paid by check. Sorry, no C.O.D. orders.) 
O My check or money order is enclosed. (Minnesota residents add 5% state sales tax.) 


О VISA 


EE E 


. discontinued lines, etc. 


CHAIN DRIVE TRACK! Nickel-plated chain- 
drive track with 21 molded drive cleats for 
fleet-footed traction. Adjustable tension. | 


134 cc. TWO-CYCLE ENGINE! High torque at 


Automatic rewind starter. Electronic ignition | 
for fast, sure starts. 


RESPONSIVE CONTROL! Twist-grip throttle 
on handlebar for positive speed control. Auto- 

matically returns to idle when re eae Finger- | 
tip on-off engine switch. | 


dh ` Meets all standards of Snowmobile Safety Cer- 
tification Committee. One year FREE parts replacement service! 


Formerly Sold 
Retail At 


$895.00 


OUT THEY GO AT ONLY: 


Quantity discounts available. 
Offer void outside 50 United States. 


Dept. B-820-7850 


O Diners Club 
Expires 


O American Express 


CO — — lll 


Rural Route Customer: If truck carriers do not normally dulivar t to ) your home, include a note with 
p this order, stating address of nearest store, friend or truck terminal where we can ship. 


15 YOUR AIR 
HEALTHY? 


ZESTRON 16-700 IONIZER CREATES 
MOUNTAIN QUALITY AIR INDOORS 
WITH A MAJOR BREAKTHROUGH 
IN COST-PERFORMANCE! 
More than 10 times as effective 
than popular air filter units in 
removing smoke, pollen and dust! 


IF YOU'VE UNPLUGGED OR ARE UNHAPPY 
WITH YOUR POPULAR AIR FILTER UNIT BE- 
CAUSE IT'S NOISY AND DOESN'T WORK, 
BUT STILL DEMAND FRESH AIR, THEN YOU'RE 
NOW READY FOR A ZESTRON IONIZER ! 


Remember how great the air smelled in the mountains, 
after a thunderstorm or near a waterfall? That clean 
fresh air was rich in negative ions, natures own air 
cleaners. Pollution and civilization destroy natural air 
ions. A ZESTRON ionizer creates 30 Trillion air ions 
every second and lets you recreate that mountain fresh 
air on demand! Scientists claim that these amaz- 
ing active ions can actually: Make you feel alive, 
revitalized and alert while relleving depression, 

| headaches and allergles. Negative ions promote 
sound sleep, learning and healing and reduce ab- 
senteeism, Air ions destroy bacteria, make plants 
grow better and clean the air of smoke, dust, 
pollen, odors, solid pollutants, bacteria and viruses 
which fall to the floor as dust. (Write or call now for 
free independent scientific reports. 
Our research shows that the 
ZESTRON ІОМАІЯ is the most 
cost effective air cleaner currently 


ates for pennies à month and has 
nothing to wear out or replace, 
like expensive filters. 

A solid-state pulse circuit break — 


IONAIR 
CLEANER 


which gives the greatest output 
(with no detectable ozone) at best 
value prices as shown below. 
The super powered Zestron output 
| gives greater ion benefit, and 
cleans larger rooms (up to 40 by 
| 40 feet ) faster and more thor - 
oughly than lower powered units. 
The Zestron IG-700 features 
adjustable output to let you set 
рр the ion level to your own prefer – 
16-700 ence. They have no moving parts 
and work anywhere in your home, office or business 
from standard house current. 
Zestron ionizers are made in the U.S.A. using quality 
parts operating at fractions of their maximum values. 
They have been designed by engineers with years of 
high reliability spacecraft experience to give you many 
years of trouble free service. 
The 165-700 features a remarkably compact 21/4 X 21/4 
X 61/4 inch Size for its outstanding output. 


A free remote lon detector comes with each 
ZESTRON to verify and compare output. When 
you place the detector next to a ZESTRON 
and then а competitive unit, you will see greatly 
reduced or no ions from the борене unit! 


| Don't buy any ionizer without comparing output! 


ION GENERATOR COMPARISONS 


IONIZER lons/cc/sac. PRICE 
(at 1 meter) 


ZESTRON IG-700 1,904,000 $99.95 


lon Cloud XL B40,000 $179.95 
Executive Air 640,000 $189.95 
lon Breeze 550,000 $399.00 
lon Fountain 540,000 $129.95 
Energaire 438,000 $78.95 
| lon Cloud 350,000 $79.95 | 
lonosphere 350,000 $99.95 
Modulian 75,000 $85.00 
AirCare 72,000 $149.95 
Omega 700 63,000 $245.00 
| JS&A Air Bubble 777 $89.95 835-2248 
Aspen 777 $89.95 
Orbit ??? | $79.85 [Im Cal. (408) 
Energen 402B ??? $149.70 [371-1200 


| SATISFACTION GUARANTEED! І 


130 DAY FREE TRIAL-ONE YEAR WARRANTY! 
iG- 700 $99.95 ea. 2 or more $94.95 ea. - 
ı Shipping add $2.50 еа. Calif. res. add 6.5% tax | 


| I Mail check, money order ZESTRON, INC.Dept P-10! 
i солар 667 McGlincey Ln. ! 
send account nO.eXP. Campbell, Calif. 95008 


j date) to: i 
(408) 371- 1200 E 


LDEALE ERS HIPS AVAIT ILABLE ! j 
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on the market. The IG-700 oper - | 


through is used in Zestron ionizers! 


Mazda's pickup 


gets a diesel 


The diesel invasion continues, now 
with a new engine from Mazda that's 
nearly a twin in performance to its 
gasoline-fueled brother. With the in- 
troduction of the B2200 diesel pickup 
in the spring of this year, Mazda num- 
bers itself with diesel builders that 
have drawn widely on automotive 
technology's tricks to battle noise, 
sluggish acceleration, and slow 
starts—laments common among die- 
sel buyers. 

Mazda also claims to have the low- 
est-priced diesel truck on the U.S. 
market. Suggested list price for the 
standard version is $6,745. 

The B2200 made available to Popu- 
LAR SCIENCE for a town-and-country 
test drive proved to be an able work- 
horse. Piston clatter, even under full- 
acceleration stresses, was minimal. 
Mazda uses expansion-control alumi- 
num pistons and steel piston sleeves 
to cut the clatter. Other noise cutters 
include heavy-duty soundproofing at 
the fire wall and throughout the 
roomy cab, a temperature-modulated 
cooling fan that also prevents over- 
cooling and resultant power loss, and 
a silent fan gear. 

On the road, the B2200 handles 
crisply. But like many small diesels, 
it doesn't like hills, where the drop in 
speed is noticeable. With its stiff sus- 
pension and factory-new shock ab- 
sorbers, it also gives passengers a 
choppy ride over the slightest road 
imperfections. 

Rated payload for the B2200 is 
1,400 pounds. The truck comes only 
with an 86-inch-long bed, which is 57 
inches wide and 16 inches deep. 

Thanks to a newly developed con- 
trol system, I had no problem starting 
the truck. On 55-deg.-F Los Angeles 
mornings, the 2,209-cc (135 cu. in.) 
power plant consistently fired up in 
less than four seconds and settled into 
a smooth idle.—Jim Schefter 


ALL PURPOSE 
CLEANER • LUBRICANT 


YOUR QUICK SOLUTI 
M STICKS, SQUEAKS D 
A MOISTURE PROBLEM | 
чы, € auto, farm, fleet, 5100 n 
ational equipment mainte 


| D as seen on 
СУ; CBS-TV Morning News 


HASTINGS MANUFACTURING CO. 


Hastings, Michigan 49058 
FILTERS * PISTON RINGS ° CASITE PRODUCTS * TOOLS 


“I've known Raoul since his 
sports car days. He's a perfec- 
tionist, and personally tests 
everything he . 
sells. | trust him 
implicitly.” 
T 77 


If you care about your car, you've just 
found your source. Raoul Balcaen's IECO 
supplies precision performance and 
appearance accessories for small cars. 
Raoul Balcaen tests every component 
before it's offered for sale. If it doesn't 
pass muster, you can't get it from IECO. 
The 1983 IECO catalog contains over 100 
pages of the finest available parts and 
accessories for: BMW, Capri (European), 
Datsun, Honda, Mazda, Porsche, Mer- 
cedes, Rabbit, Scirocco, VW Bug, Toyota, 
Mustang/Capri, Corvair, Chevette, Vega, 


| Pinto. Order your copy today! 


EE BALCAEN'S 


—————P——— 
Yes! [demand only the best for my car. | 
Please send your new catalog. l enclose 
$2 (refundable with order). i 
IECO 1431-G Broadway | 


ТНЕ 
es m oo T'S 


Santa Monica, CA 90404 
Phone orders: (213) 451-1738 


Address | | 


City State Zip i 
Idrive: 
{ When in Santa Monica, visit our Showroom! { 


Get more — | 
clock for 
less money! | | 


/ 
ы 


Do-It-Yourself Case Kit. 
50* 


Factory Direct 
| Sale Price 

Regularly $219.50. Movement Extra. Compare your 
finished clock to those retailing at up to $850.00. 


(йе best quality at the 


lowest price. 


Emperor Clock Company can offer you the best 
quality for the lowest prices because we're the world's 
largest manufacturer of grandfather clock kits. We 
volume-purchase only the finest solid hardwoods and 
cut each piece in our own woodworking factory. Now, 
for a very limited time, you can build our most popular 
model; the 120-K in solid 3/4" black walnut for $60.00 
less than normal! Order yours today and get more 
clock for less money. 


A pleasure to build. 


Thanks to Emperor's easy how-to instructions and 
quality kit pieces, do-it-yourself is a rare pleasure — 
even if you're a beginner. Each kit piece is accurately 
; pre-cut and sanded smooth. All miters, mortises and 
ned tenons are pre-cut. (If you prefer, your kit may be 
| ordered unmitered for $10.00 less.) The divided 


Emperor Industrial Park, Fairhope, AL 3653 


(Movement Priced Separately Below) 
| id 3/4" Black Walnut 


Westminster Chimes 


Westminster Chimes 


Model 120-K Tempus Fugit 


Solid 3/4" Black Walnut 
74"(H) х 16%"(W) x 10"(D) 


We accept personal checks. 
Enclosed $.  — ss ( ) Check ( ) Money Order 
Charge to my ( ) MasterCard ( ) Visa 

ACCOUNT NUMBER 


m 
HMPEROR® 
CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
©1982 Emperor Clock Company 

All Rights Reserved 


Please ship this order: 

O UPS O PARCEL POST O MOTOR FREIGHT 
Emperor reserves the right to select method 

of shipment, if necessary. 


O Please send free color brochure. 


| Build Emperor Clock Company 5 Model 120-K 


Model 120-K Solid 3/4" Black Walnut Do-It-Yourself Case Kit | 


ode О ompletely Finished С 
with Self-Adjusting Movement, Tempus Fugit Dial, 


Model 120-A Solid 3/4" Black Walnut Completely Finished Clock | 
with Self-Adjusting Movement, Moving Moon Dial, 
imes 97 |$759.50| — | 


Model 101-M Self-Adjusting Movement Complete with 

Dial, Westminster Chimes for Model 120-K 
Model 101-M Self-Adjusting Movement Complete with Moving 
Moon Dial, Westminster Chimes for Model 120-K 


| уге Pendulum for Both Model 101-M Movements | 4 |$ 25.00 ت‎ 


swan neck and finial, waist and dial face doors, dial 
frame and sculptured basefront are pre-assembled. 
Complete instructions, all screws and hardware in- 
cluded. Glass is not included due to possible breakage 
in shipment. Each piece may be reordered separately. 


SOLID BRASS EMPEROR MOVEMENTS AND DIALS 
Self-Adjusting + One Week 
* Weight Driven * Westminster Chimes 
Emperor's Model 101-M movement with dial is made 
of solid brass by a well-known West German family 
firm. Choose from either Tempus Fugit (Time Flies) or 
Moving Moon with lunar calendar. Both movements 
are self-adjusting to tick smoothly and accurately so 
you never have to level your clock. They sound the 
Westminster Chimes each quarter-hour and count the 
hour with a Big Bentone. Movements include weights, 
solid brass weight shells, brass finished bob, pen- 
dulum and chimes. All plates 
LYRE are solid brass with pinions of 
PENDULUM hardened steel. Installation and 
WITH SOLID adjustment are simple, 
BRASS RODS following step-by-step 
NOW instructions supplied. 
AVAILABLE NO RISK! 


$2500 MONEY BACK GUARANTEE 
| If for any reason you are not com- 
EXTRA pletely satisfied, return in original 
i shipping carton within thirty days 
e for prompt refund. No questions. 


` No excuses. 
MOVEMENTS CARRY A ONE YEAR WARRANTY 
*Subtract $10 for unmitered kit 


ORDER NOW IN TIME FOR CHRISTMAS ¢ SALE ENDS DECEMBER 31, 1982 
ORDER DIRECT WITH THIS FORM * ORDERS SHIPPED 2 TO 3 WEEKS • SHIPPING CHARGES COLLECT 


-EMPEROR CLOCK COMPANY, Dept. 55-P Credit Card Telephone Orders Welcome Please Check: New Customer O 
2 Са!! 1 205 928-2316 


Previous Customer O 


мю || 
эз [sises] | 


Please check: 


Г] Send Kit TOTAL $ 
RU - Alabama residents only, 
Erom Total" add 496 sales tax $ 
GRAND TOTAL $ 
SHIP TO: 
NAME 
ADDRESS 


CITY, STATE, ZIP 


TELEPHONE NUMBER — 
(PLEASE PRINT) 


PS 1,500-mile test: 


FUEL LINE 
FUEL-TANK UNIT 


They're available to fleet 
owners today; everyone can 
order the option in '83 


By JACK KEEBLER 


"What's the mileage like?" 

"Around 16. The best I've gotten is 
18.4 and the worst, 13.7." 

"And you're paying me $1.10 a gal- 
lon? What's the point?" 

That's how the conversations usual- 
ly went with the attendants who 
topped off the tanks in my propane- 
powered Ford Granada GL. I drove the 
car for 1,500 miles, experiencing the 
delight of the engine's wonderfully 
smooth performance and the misery of 
searching for propane outlets (the 
closest one to my house was 10 miles 
away). 
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propane 
Granada 
from Ford 


2.3 LITER ENGINE 
PROPANE CARBURETOR 


VACUUM-FILTER FUEL LOCK 
CONVERTER-REGULATOR 


Why propane? Of all the alternative 
fuels now under consideration, pro- 
pane is perhaps the most practical. It 
could well be an important fuel of 
tomorrow for cars. 

Although the propane option is now 
available only to fleet owners, Ford 
will offer it—for approximately $900— 
to all buyers in 1983. Today, however, 
propane is not for everyone, unless, of 
course, you own a fleet of cars or you're 
a farmer with access to bulk-rate 
fuel. 

Even John Hartzell, director of 
communications for the National LP- 
Gas Assn., admits that "at present the 
propane car is not aimed at the gener- 
al public. But fleet owners can realize 
huge cost savings. What really mat- 
ters to them is not miles to the gallon, 
but miles to the dollar." (The associa- 
tion publishes an essential accessory 


for propane cars: a directory to U.S. 
propane outlets.) 

From that perspective, propane is 
very cost-effective. My fuel costs 
ranged from 794 a gallon at a large 
propane distributor to $1.50 at a New 
York State gas station. In addition, 
it's claimed that spark-plug life is dou- 
bled—or even tripled. 

Because propane is introduced into 
the induction system as a gas—not as a 
liquid, like gasoline—lubricating oil is 
not washed off the cylinder walls. 
Result: a reduction in both engine 
wear and oil contamination. That 
means longer intervals between oil 
changes and engine overhauls. It's not 
unusual for a propane-powered fleet 
vehicle to run 200,000 miles without a 
major overhaul. 

Propane vehicles don't have fuel 
pumps. They don't need them. Pro- 
pane, although a gas at atmospheric 
pressure, is stored under pressure 
(130 psi at 70 degrees F) as a liquid in 
the vehicle's fuel tank. At the convert- 
er-regulator (see drawing) it expands 
to its gaseous form and is then 
ingested by the special propane carbu- 
retor. Because the carburetor does not 
need to vaporize a liquid or mix the 
fuel and air, its design is simplified. 

There are some minor points to be 
aware of concerning propane-fueled 
vehicles. At very high ambient tem- 
peratures, the system will occasional- 
ly vent itself. (Liquid propane expands 
as it's heated.) This may be slightly 
dangerous, but only if the vehicle is 
parked in a confined area where the 
vapor cannot dissipate. 

Another gremlin shows up in very 
cold weather, say minus 30 degrees F. 
The fuel pressure drops, and the car 
may be hard to start or may not start 
at all. 

Driving impressions 

Granada's 2.3-liter four-cylinder 
engine runs and idles beautifully. I’ve, 
driven V8's that weren't as smooth as 
this little four-banger. Its compres- 
sion ratio has been bumped up to 10:1, 
and the distributor advance has been 
recalibrated to take advantage of pro- 
pane’s 100+ octane rating. The engine 
feels sprightly, and that's saying a lot 
considering the automatic transmis- 
sion and the 3,000-pound curb weight. 
The propane option itself adds 121 
pounds to the standard Granada or 
Cougar. 

The car's handling left a lot to be 
desired, despite the special suspension 
package designed for the extra weight 
of the LP tanks. The car went on re- 
bounding after even the slightest road 
irregularity. One driver was inspired 
to write in the log book that the car 
"pitches like a cabin cruiser." а 


It would be heresy to dilute a Canadian this great. So, 


Add Naught 
ghton 


John MacNaughton, the 
[lint-hard distilleryman, who, 
хеагѕ аро, сате to Canada + 
-o create the North Country's 
iilkiest Canadian, did not — - 
oelieve in diluting "the great . 
ones." “Whiskies like mine 
should be let to speak for 
-hemselves,” he said. We 
agree that "on the rocks" or 
'straight" is the test of a great 
anadian. But in these slight- 
vy more temperate times, 
tf you like a little soda or 
vour favorite mixer in your 
vhisky, at least you'll be 
starting with one of the best 
—-anadians money can buy. 


IMPORTED 8 


— 


CANADIAN WHISKY - A BLEND- 80 PROOF- © 1982 SCHENLEY IMPORTS CO.. N.Y., MT 


SAY SMOKEY" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Unhappy truck owner 


| recently purchased a 1981 Ford 300-cu.- 
in. six-cylinder F-100 pickup. It runs like 
it's being fed gas through an eyedropper. 
The motor tends to surge and miss slight- 
ly at any speed except idle, making it mis- 
erable to operate at speeds lower than 50 
to 55 mph. If it's lugged at slow speed up 
an incline, it seems okay. l've had it to my 
Ford dealer several times. He says they all 
run the same, that the emission system 
causes it. When see the TV ads | just won- 
der if | have two left feet. | do get 21 mpg 
(empty) on long trips, though. 

Kenneth Kay, Great Falls, Mont. 


He guessed the problem: too much emis- 
sions junk. Spark, fuel, temperature, and 
EGR are balancing acts, and the results 
are terrible. We need to back up to 1980 
emissions standards: Put some fuel in it, 
throw away 10 165. of junk, and it will run— 
but it's illegal. | don't understand why 
Ford didn't buck for an emissions drop- 
back, as GM did. Ford stared at the ceiling 
and said they were okay. 


Diesel repair 


| have been considering buying a General 
Motors diesel car or pickup but would like 
to know if you think repairs can be per- 
formed by a "backyard mechanic'"—or do 
they require special skills, knowledge, and 
equipment that would cause repair costs 
to offset lower operating costs? 

David C. Mullen, La Mesa, Calif. 


No, you can't shade-tree it—no way. 


Cramped compartment 


| have a 1977 Volare station wagon with 
225-cu.-in. Slant Six engine, and it's virtu- 
ally impossible to loosen the distributor 
hold-down screw. | have both types of 
specified hold-down wrenches, and they 
don't work. Because of the cramped space 
| just can't get my hand in that area. 

L. H. Woodward, Laredo, Tex. 


A Snap-On tool will take you as close as 
you can get. 


Worrisome wheels 


We have a 1973 Buick Electra, which is still 
in beautiful condition. (The car has about 
57,000 miles on it.) When we first aot it we 
could put it up to 100 mph with no vibra- 
tion. Our second set of tires were Uni- 
royals, and they caused no problems. 
About a year and a half ago we put four 
General tires on and immediately had 
vibration problems as soon as the car 


reached about 62 mph. We took the car 
back to General, and they replaced two 
tires—one on the rear and one on the front, 
rebalanced all, and replaced the front 
shocks. We still experienced the same 
vibrations. 

We returned again, and General re- 
placed all four tires with Poly Sprint-7 Rib 
tires, and we still had the vibrations. We 
again took the car in, wheels were bal- 
anced again—no improvement. These 
were all non-radial tires. 

Would you have any clues as to what is 
causing the problem? 

K. C. Ashley, Howard City, Mich. 


Qut-of-round tires or a bent wheel is my 
guess. You can balance a square block, 
and it will spin as smooth as glass. But it 
would ride rough and vibrate as a 
wheel. 


How to store a car 


| have a 1964 Studebaker under restora- 
tion and a VW-based kit car. The Stude- 
baker has been in storage for three years 
and is started occasionally. The VW is 
stored during winter. One local source 
says fresh crankcase oil and a teaspoon or 
two of fresh oil in each cylinder is best for 
storage. Others say run the engine to 
operating temperature at least once a 
month. What's your advice? 

Joe Podutt, Sun Prairie, Wis. 


The main part of the game is to seal off 
oxygen to stop oxidation. How you get 
there is the problem. If you sealed the 
whole car in a plastic bag, you'd protect 
everything, but that's not practical. The 
best you can do is either drain and seal the 
engine, or fill the cylinders with oil and try 
to seal everything after that. 


Engine replaced 


| started using synthetic oil at 3,500 miles 
in my Chrysler Slant Six engine. At 44,000 
miles the crankshaft developed approxi- 
mately ' inch of end play. Pulling the pan 
revealed that the crank had worn through 
the number-three main-bearing flange 
and into the engine block. The engine had 
to be replaced. 

The damaged engine sat for two weeks 
with the valve cover off. The valve springs 
and exposed parts were dry (with no oil 
film) and were starting to rust. This indi- 
cated to me that the oil drains off during 
shutdown. 

Most of our driving is short trips. My 
question is: During shutdown, does this 
leave the perpendicular surfaces without 
lubrication when starting? | took this prob- 
lem to the oil company involved, but their 


only answer was that their oi! had sur- 
vived strenuous endurance tests. | believe 
that, but does it protect an engine for short 
trips? 

Clarence Borg, Rockford, 111. 


I think in your case the oil didn't do the job, 
and the consequences got expensive. 
Readers worked me over recently when 1 
cautioned against any and all synthetic-oil 
use. I spent an awful lot of time looking at 
synthetic oil. | think it has super potential, 
but it must have an affordable price. So l'd 
say а lot of research and testing still needs 
to be done. 


Popping noise 


| own a 1968 Mustang with a 302 V8 
engine. It has 91,500 miles on it. | burn 
Amoco premium unleaded gas. Compres- 
sion in each cylinder is about 150 psi; 
manifold vacuum is 18 inches at idle. 
My problem is a popping noise in the 
tailpipes as the engine is warming up. 
When operating temperature is reached, 
the noise is not noticeable. 
steven Christoffersen 
Gainesville, Fla. 


Popping in the exhaust pipe is caused by 
an exhaust valve leaking or remaining 
partly open—or by an ignition problem, 
where ignition occurs out of time and fires 
the cylinder with the exhaust valve open 
(as could happen, for example, with a 
cracked distributor cap). 


It's all in the timing 
| have a problem with my 1973 429 four- 
barrel Ford LTD, which has 73,000 miles 
on it. In the past 30 months the starter was 
replaced six times and the drive three 
times. The cables and starter solenoid 
were also changed and checked for high 
voltage, and the ground was checked. The 
armature gets burn spots on it. Ford 
mechanics are stumped. Can you help? 
P. Mack, Lansford, Pa. 


A worn timing chain retards timing, and 
this means higher-than-normal cranking 
effort. 


New rear makes more news 


My 1978 Chrysler LeBaron originally came 

with a 2.7 differential, which had to be 

changed. A 2.9 rear end was installed. 
Does this affect speedometer accuracy? 

Patrick Astree 

Cambria Heights, N.Y. 


it sure does. You need to get a matching 
speedometer with drive gears to go with 
the axle ratio. The drive shaft now makes 
more revolutions per mile with that 2.9 
differential. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", POPULAR SCIENCE, 380 Madison Ave., 
New York, М.Ү. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


Bryant has the Formula 
for reducing the cost 
eating your home. 


Now Bryant gives you more the Formula 1000 just ''slides in 
warmth at less cost with the most place’ with little or no alteration, 
fuel-efficient gas furnace we've and needs no special venting. 
ever made. So installation is quick, easy and 

Its unique design actually ex- inexpensive. 
tracts more heat from the gas it To find out more about the 

burns, significantly Formula 1000, call your Bryant 
lowering your fuel con- dealer. He'll explain all the reasons 
sumption, and paying this new Bryant furnace is a wise 
you back in lower fuel investment, both now and for the 
bills year after year. future. 
What's more, thanks bryant 
to its compact design, 
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BRYANT FORMULA 1000" 
HIGH-EFFICIENCY GAS FURNACE. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Incidents in the Falkland Islands and Leb- 
anon this year astonished a lot of people. 
A British destroyer, the Sheffield, was hit 
and sunk by a single Argentine fighter 
plane firing a single French-made missile, 
the Exocet. In the Middle East, Israeli units 
knocked out batteries of Soviet-made 
missiles, then proceeded to shoot down 
79 Syrian planes without a single loss to 
their own forces. Clearly, warfare has 
changed. A new generation of smart mis- 
siles has altered the way countries defend 
themselves. But while these two incidents 
may have surprised most civilians, they 
came as no surprise to military experts. 

The new missiles—and the defensive 
strategies they spawn—grew out of a 
number of technological advances that 
have been reported in PoPULAR SCIENCE 
over the years. They have now been put 
together in new and deadly ways. And 
thats something informed citizens 
should know about. Ed Edelson, a fre- 
quent POPULAR SCIENCE contributor who 
writes about the new smart missiles in 
this issue, says information was surpris- 
ingly easy to come by. With missile man- 
ufacturers hawking their wares on the in- 
ternational market like so many used-car 
salesmen, they were anxious to talk about 
them. Only specific performance figures 
were withheld. Edelson's article starts on 
page 74. 


Shuttle business 


The fourth and last shuttle test flight 
(from now on flights will be fully opera- 
tional) carried an experiment of tremen- 
dous potential importance, both for the 
national space effort and for the compa- 
nies that produced it. The experiment was 
a joint development by McDonnell Doug- 
las and Johnson & Johnson. It involved 
the separation of biological substances in 
space by a process known as electropho- 
resis. Such a process can be used to make 
very pure interferons, hormones, en- 
zymes, and other such medically useful 
substances. It works even better in the 
weightlessness of space, and, say the ex- 
perimenters, manufacturing of such 
materials may ultimately be cheaper in 
space than on the ground. 

The experiment was run under NASA's 
relatively new "joint endeavor" program, 
under which private companies and 
NASA share expenses. Further, compa- 
nies are allowed to keep the results of 


their experiments secret. Until this provi- 
sion was introduced, companies had 
balked at any experiments in space, be- 
cause their results would automatically 
fall into the public domain. 

This new way of operating could have 
profound effects on the future of the 
space program. Brad Marman, a NASA 
spokesman, said it will open space to pri- 
vate industry. And ultimately, he added, 
"private industry could get involved to 
the point where the space program would 
be paying for itself." 


Cloudy future for rainmaking - 


Eleven years ago, when Rob Gannon re- 
ported on progress in rainmaking [PS, 
Sept. '71], the field seemed to have a rosy 
future and authorities were saying that 
commercial rainmaking was "'scientifical- 
ly possible and within sight." Alas, those 
days are gone and support for rainmaking 
is drying up as fast as a rain shower in the 
desert. Now the $10 million annual 
weather-modification research budget is 
about to be slashed to $4 million, with fur- 
ther funding soon to be "zeroed out," as 
they say in Washington. 

The big problem grows out of an exper- 
iment that took place in Florida in the late 
1970's. Experiments in the early '70's had 
produced what appeared to be good re- 
sults. During the late-'70's period, planes 
flew into the Florida clouds a total of 51 
days, not knowing whether the canisters 
they dropped each day contained silver 
iodide—the most potent cloud-seeding 
chemical—or sand. The idea was that after 
the experiment was over, they'd open the 
sealed records and compare the results. If 
the silver iodide worked, it should have 
produced significantly more rain than did 
the sand. 

The results have been disheartening, 
and for a strange reason. One of the days 
when planes dropped canisters was July 
29, 1978. On that day, the skies opened. It 
rained so heavily, in fact, that it upset the 
results of the entire experiment. It turned 
out later that that was a sand day. If you 
leave that day out of the experiment en- 
tirely, then silver iodide produced 28 per- 
cent more rain than did sand—a respect- 
able showing. But it rained so much on 
that one day that it almost evened out the 
score; silver iodide produced only four 
percent more rain. 

So while meteorologists connected 


with the project are pretty sure that the 
one day of big rain was just a fluke and 
that the rainmaking really did work, the 
official results show otherwise. And in the 
current climate of tight budgets, the coun- 
try's research into weather modification 
seems sure to be dropped. 


Briefly noted 


© Turning an invention into a success- 
ful product is tough. Now the Small Busi- 
ness Administration has published a 
booklet that may make it a little easier. It 
goes into many aspects of the problem, 
from idea evaluation to legal protection, 
from venture-capital acquisition to pro- 
duction and sales problems. Single cop- 
ies are available free from the Small Busi- 
ness Administration, Box 15434, Fort 
Worth, Tex. 76119. 

€ Do black holes really exist? The evi- 
dence is growing stronger that they do. 
Dr. Herbert Friedman of the Naval Re- 
search Laboratory has measured bursts 
of X-rays coming from the constellation 
Scorpius. The frequency of the bursts—82 
times per second—and other characteris- 
tics lead the researchers to believe that 
they are coming from gases spinning into 
a black hole 35 miles in diameter. 

€ Teletext marches on. A number of 
experimental teletext services have been 
set up in cities across the country. Now 
CBS says that this fall it will offer affiliates 
a 100-page teletext "magazine" of sports, 
news, finance, and other information. 
NBC has been experimenting with a ser- 
vice in Los Angeles and says it will go na- 
tional next year. 

® Flying experimental planes is dan- 
gerous. | reported in March that two firms 
were building planes that would attempt 
to fly nonstop around the world without 
refueling. One of them was being built by 
Quickie Aircraft [PS, Aug. '81] and was to 
be flown by the company's president, J. 
Thomas Jewett. | am sorry to report that 
the plane crashed during testing and Mr. 
Jewett was killed. 
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Engineering secrets 
of The new 


They're small and cheap 
—and nearly ubiquitous. 
Their sophisticated seekers 


make them deadly accurate 


By ED EDELSON 


It was a shot heard round the world. 
Last May 4, as the British fleet closed 
in on the Falkland Islands, an Argen- 
tine Super Etendard jet fired a single 


smart 
missiles 


Exocet missile at the British destroyer 
Sheffield, some 20 miles away. Using 
a sophisticated inertial-guidance sys- 
tem and radar, the Exocet skimmed 
just above the waves and just below 
the speed of sound toward the ship. 
The missile gave only a few seconds’ 
warning between the time it was 
sighted and the moment it hit. In 
minutes, the midship section of the 
Sheffield was an inferno and 34 
British seamen were dead. In hours, 
Continued 
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Radar-guided Harpoon missile (above), 
made by McDonnell Douglas Astronau- 
tics, can be launched from aircraft, sur- 
face ship, or submarine, and has a 
range of 50 nautical miles. It is an anti- 
ship missile (see inset) similar to the 
French-made Exocet, but it has а 500-Ib. 
warhead vs. 360 Ibs. for the Exocet 
(which was enough to sink the British 
destroyer Sheffield in a single blow), 
The Phalanx antimissile system (far left), 
made by General Dynamics, uses a ra- 
dar-guided, computer-driven Gatling gun 
that blasts incoming missiles at a rate of 
3,000 rounds a minute. Its ammunition 
is more potent than most because the 
core of each round is made of depleted 
uranium, the heaviest metal available, 
for maximum impact. About 11 percent 
of U.S. combat ships carry the Phalanx, 
according to analysts. The Tomahawk 
(left), à medium-range (250 nautical 
miles) air-to-surface missile is guided by 
an infrared image seeker in its nose. 
Now under development by General Dy- 
namics, it can be used against ships or 
land targets. Here the missile attacks a 
runway with cratering sub-munitions. 
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Seawolf, an antimissile system made by British Aerospace, is 

one of the few defenses that can detect and destroy low-flying 

missiles such as Exocet. But the ill-fated Sheffield carried the Sea 
Anu. c | Dart (inset) instead. Also made by British Aerospace, It was Suc- 
| cessful against Argentine aircraft but not against Exocet. 
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Heat-guided TOW antitank 
missile, made by Hughes Air- 
craft Co., reels out wires in 
flight to keep it in touch with 
a computer in the launcher. 
Range is 2.3 miles. An infra- 
red sight lets it see through 
darkness, haze, and smoke. 


BOOSTER 


SUSTAINER 


TURBOJET 
ENGINE 


WARHEAD 


GUIDANCE 


Harpoon has five sections: The guidance section contains radar 

and inertial-guidance gear. The warhead 15 designed to penetrate 

the target before detonation. The sustainer section is the main 

propulsion system. Electromechanical actuators in the control 
- RADAR SEEKER section move control surfaces. Booster gives initial thrust. 


the ship was abandoned and sunk. 

The sinking of the Sheffield was the 
most dramatic event in a few weeks of 
combat that showed just how modern 
warfare has been revolutionized by 
"smart missiles"—weapons that can 
change course to track down an enemy 
target relentlessly by using a host of 
electronically controlled sensing and 
guidance systems. In the Falklands, 
the Argentine navy suffered its great- 
est loss when a British submarine 
used Tigerfish torpedoes, guided by 
signals sent through wires that reeled 
out behind them, to sink the cruiser 
General Belgrano. When the British 
gained a beachhead on the Falklands, 
they used radar-guided Rapier mis- 
siles to fight off Argentine air attacks. 

Military analysts were equally im- 
pressed with the role played by smart 
missiles in the Israeli invasion of Leb- 
anon. Israeli aircraft used Shrike mis- 
siles that homed in on enemy radar 
beams to knock out the Syrians' sur- 
face-to-air missiles. They swept Syri- 
an fighters from the sky with heat- 
guided Sidewinder missiles. 

In little more than a month, the 
world had seen an impressive—appall- 
ing, to some—display of missile-guid- 
ance technologies. How do these smart 
missiles work? Though some specifics 
are classified, the general principles 
are available for the asking—a sure 
sign that weapons makers worldwide 
are working at the same level of tech- 
nology. And the technology moves 
ahead inexorably as engineers try 
to turn this year's invulnerable weap- 
on into next year's sitting duck. It's a 
battle of measure, countermeasure, 
and counter-counter measure that 
has been waged for more than a de- 
cade. 

Smart missiles were causing a basic 
change in tactics at least as early as 
the 1970's, during the Vietnam War. 
U.S. jets suffered heavy losses from 
antiaircraft batteries as they tried to 
knock out key bridges with standard 
“iron bombs." Then came Pave Way 
laser-guided bombs. American jets 
centered a laser beam on the exact 
point they wanted to hit. A sensor in 
the nose of a 500- or 2,000-pound bomb 
picked up the reflected laser light, and 
steerable fins guided the bomb to 
within 25 feet of the target. "The accu- 
racies made it possible to destroy in 
one or two sorties a bridge span that 
might otherwise have required doz- 
ens," said James Digby, an analyst at 
the Rand Corporation. 

Although laser-guided smart mis- 
siles are still an essential part of the 
modern arsenal, they weren't much in 
evidence either in the Falklands or in 
Lebanon. The major targets in those 
two wars were ships and aircraft, 


poa ج‎ 


which are best attacked by radar- and 
heat-guided missiles. 

The Exocet, for example, found the 
Sheffield by radar guidance- first 
from the aircraft that launched it, 
then from its own on-board radar sys- 
tem. When the Exocet 1s fired, its on- 
board computer is given data about 
the target's range and bearing. It has 
an inertial-guidance system that uses 
a gyroscope and accelerometers to 
keep it on the proper course and a 
radar altimeter to hold it at the 
desired altitude above the surface— 
generally, just high enough so it 
doesn't smash into a wave. Data from 
the guidance system goes to the on- 
board computer, which steers the mis- 
sile by controlling its movable tail 
fins. At about 10 miles from its target, 
Exocet turns on its own small radar 
set, finds the target, and locks onto it. 
Essentially the same kind of guidance 
system is used by the major U.S. anti- 
ship missile, the Harpoon. 

The Exocet is smart, but it isn't bril- 
liant. It worked against the Sheffield, 
but a second Exocet that was launched 
at the same time against another 
British vessel missed. It was decoyed 
by chaff—strips of metal foil that have 
been used since World War II to create 
confusing radar profiles. When the 
Argentines fired an Exocet in an 
apparent attempt to sink the aircraft 
carrier Hermes, they hit the Atlantic 
Conveyor, a container ship, instead. 


Lessons from Lebanon 


If the Exocet got mixed reviews for 
its performance in the Falklands, the 
U.S.-made Sidewinder missile got 
raves for what it did to Syrian Migs in 
Lebanon. The Sidewinder uses the lat- 
est guidance technology. The heart of 
the AIM-9L model used by Israel is a 
heat detector built around an indium 
antinomide alloy that is sensitive to 
specific wavelengths of infrared radia- 
tion. To be effective, the detector must 
be cooled to below minus 100 degrees 
C (—212 F). The AIM-9L uses a refrig- 
erator that keeps the sensor cold by 
boiling away liquid hydrogen. Older 
models of the Sidewinder had to be 
fired from behind the target aircraft; 
they would literally fly up the tailpipe 
by detecting heat from the jet exhaust. 
The AIM-9L model can be fired head- 
on, because it can sense exhaust gases 
as they flare away from the tailpipe. 
(The sensor is so effective that it can 
detect heat from the friction of air 
molecules on a wing, engineers boast.) 
A proximity fuse sets the missile off 
when it nears the target. 

But to understand the almost in- 
credible Israeli air dominance—they 
shot down 79 Syrian aircraft without a 
loss—you have to examine the com- 


plex scheme of which Sidewinder was 
a part, analysts say. The critical ele- 
ment of the scheme was a slow-flying, 
prop-driven aircraft, Grumman's 
E-2C Hawkeye. The Israelis have four 
of them, all loaded with the most mod- 
ern radar-detection and analysis 
equipment. The E-2C can track low- 
flying aircraft at a range of more than 
200 miles using its sophisticated, com- 
puter-orchestrated radar system. It 
can also detect radar emissions from 
hundreds of airborne or ground-based 
sources in a 400-mile radius. 

The first step toward Israel's victory 
in the air was to knock out Syria's 
SA-6 surface-to-air missiles. They 
used an ingenious method. First, they 
sent over unpiloted drones to attract 
the attention of the SA-6 batteries. 
They swiftly identified the radar fre- 
quencies that the Syrians used to track 
the drones. Radar homing systems 
on U.S.made, air-launched Shrike 
missiles were set to those frequen- 
cies, and the Shrikes followed the radar 
beams to destroy the SA-6 batteries. 

When Syrian Migs took off to chal- 
lenge Israel's American-supplied F-15 
and F-16 fighter jets that carried the 
Shrikes, they were tracked almost 
from the end of the runway by the 


E-2C's radar. The E-2C also pin- 


pointed the frequencies that the ene- 
my aircraft used to find their targets. 
Those frequencies were then jammed, 
blinding the enemy. Finally, the 
Israeli jets launched their Sidewind- 
ers, which were guided to the Migs by 
their IR sensors. "The Sidewinder was 
just part of the end game," says Wil- 
liam B. Farnsworth of Raytheon, 
which makes the missile. "The real 
thing was the command and control 
aspects of the battle." 


Antitank missiles 


A different version of the story is 
being told on the ground, where the 
fight pits foot soldier against tank. 
Formerly, tanks held a clear edge. 
"Our object is for a very few men with 
very sophisticated weapons to take on 
a whole tank battalion and stop it," 
says William C. McCorkle ofthe Army 
Missile Laboratory at the Redstone 
Arsenal in Alabama. 

Israeli tank losses in the 1973 war 
with Egypt made it appear that foot 
soldiers could fight tanks on better- 
than-equal terms. Scores of Israeli 
tanks were knocked out by wire-guid- 
ed missiles fired by Egyptian infan- 
try men. Correspondents remember 
battlefields littered with burned-out 
tanks and the leftover missile wires. 

In Lebanon, though, Israel changed 
its tactics slightly. Instead of having 
tanks spearhead the attack, Israel is 

Continued 
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said to have sent in ground soldiers 
ahead of them. They cleared the bat- 
tlefield of the Syrian troops who car- 
ried the antitank missiles. Then the 
tanks rolled forward. 

Israeli tactics took advantage of the 
major weakness of smart antitank 
missiles. Unlike “fire and forget” mis- 
siles, such as Exocet, whose launch 
crew can be long gone when the mis- 
sile hits home, today’s antitank mis- 
sile is effective only if someone has the 
target in his line of sight. 

Many of the current generation of 
antitank missiles get their instruc- 
tions over wires that reel out behind 
them. In the original versions, infan- 
trymen used joy sticks to guide the 
projectile to the target. Newer ver- 
sions, such as the U.S. Army’s TOW 
and Dragon, have a guidance system 
that uses a heat source on the missile 
to keep it on course. The soldier who 
launches the missile keeps his sight 
cross hairs on the target. An infrared 
sensor in the launcher follows the heat 
source on the missile and thus knows 
if it wanders off course. Then comput- 
er-generated commands, which reach 
the missile through two wires that 
reel out behind it, fire side-thrusting 
rockets to put it back on track. 

Newer antitank missiles, such as 
the air-launched Hellfire and the 
ground-launched Copperhead, use la- 
sers to zero in on the target. A sensor 
in the head of the missile detects laser 
light reflected off the target. 

The key, of course, is to keep the 
laser beam aimed at the target. One 
way to do that is to mount the laser on 
a helicopter. The army is also working 
on the Ground Laser Locator Designa- 
tor, which foot soldiers could use. In 
the case of Hellfire, a helicopter could 
fly over the battlefield and launch the 
missile. Copperhead could be 
launched by a tank miles away from 
the target. The laser designator would 
be switched on at the last moment, 
giving the missiles the laser spot they 
need to hit home. 

On the horizon is a new generation 
of wire-guided missiles using fiber 
optics. These missiles would reel out 
thin glass threads capable of carrying 
enormous volumes of data. A soldier 
could launch the missile at a target 
that is out of sight. As Hughes Air- 
craft, which is working on fiber-optic 
missiles, describes it: "Everything the 
missile 'sees' through the camera on 
its nose—tanks, troops, command 
posts—zips through the plastic-clad 
glass fiber to the launcher's display. 
The glass thread serves as a two-way 
street as the computer takes over, 
snapping steering commands back up 
to the missile, veering it to the select- 
ed target." 
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Along with this constant updating 
of attack missiles, there is constant 
work on missiles to destroy missiles or 
make them ineffective. For example, a 
helicopter that wants to launch Hell- 
fire—or its enemy equivalent—puts 
itself in range of small and portable 
ground-to-air missiles. The British in 
the Falklands had Rapier, which uses 
a sophisticated radar guidance sys- 
tem, and the shoulder-held Blowpipe, 
guided by a joy stick. The U.S. Army 
has the radar-guided Roland and an 
infrared-guided antiaircraft missile, 
Stinger, that one soldier can fire. 

Many analysts believe that if the 
Sheffield had been armed with the 
British-made Seawolf antimissile, the 
ship might have been saved. The Sea- 
wolf has radar designed to detect any 
incoming missile, even a sea-skimmer 
like Exocet, in time to shoot it down. 
Another antimissile weapon used on 
shipsisthe Phalanx, a modern version 
of the Gatling gun. Phalanx is a 
defense of last resort. Its multiple bar- 
rels throw up a wall of metal, firing 
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3,000 rounds of 20-millimeter ammu- 
nition a minute. 

The ultimate question is whether 
defense measures can keep up with 
the steady improvement in attack 
missiles. The answer you get often 
depends on whether you ask the peo- 
ple who are working on defense or 
those working to make the attack 
more deadly. Designers at McDonnell 
Douglas, maker of the Harpoon, think 
they have a weapon that puts any 
defense to a hard test. The Harpoon’s 
guidance systems are continuously 
being updated. For example, the first 
versions were programmed to pop up 
from the surface and dive into an ene- 
my ship at the last moment for better 
hull penetration. The latest models 
stay at surface level “for better surviv- 
ability,” says Bruce Craddock of 
McDonnell Douglas. “It’s so low that 
it’s difficult for a radar to track.” 

Maverick, an air-to-surface missile 
made by Hughes Aircraft Co., is 
another example of a smart missile 
being made ever smarter. The original 
version, now in use by the Air Force, is 
guided by television. A TV camera in 
the nose of the missile produces a pic- 
ture on a television screen in the cock- 


pit of the aircraft. The pilot picks out 
the target, centers cross hairs on it, 
and launches the Maverick. Its micro- 
processor guides the missile to the 
spot by moving the missile’s fins. 

The limitation of the TV-guided 
Maverick is that it can be used only in 
daylight and in clear weather. A new 
version under development uses an 
imaging infrared detector, which 
produces images on a display screen. 
The pilot picks out a target, such as a 
tank, by looking for its distinctive 
heat signature. An on-board micro- 
processor guides the missile to it. 

If the infrared Maverick works as 
planned—there are Congressional 
critics who say it won't—it will find its 
way in the dark and in any weather. 
Robert Knowles, technical manager 
for Maverick, remembers one night- 
time test. “We made a launch near 
midnight,” recalls Knowles. “I was 
watching the missile broadcast imag- 
ery to the ground all night. When I 
drove out on the range in the dark, I 
drove past the target tank several 
times before I saw it. Can you imagine 
what it would be like to be a tank com- 
mander and know you could be hit by 
a missile fired by an aircraft several 
miles away when you can hardly see 
the ground in front of you?" 

The round of measure, update, and 
countermeasure goes on. To give an- 
other example, Aerospatiale, the 
French company that builds the Exo- 
cet, is working simultaneously on the 
next generation of Exocet and, in col- 
laboration with a second company, on 
a weapon to counter the Exocet. The 
counter-weapon would be launched 
vertically, lock on the missile, then 
whip across the water to destroy it. 

And, of course, for every counter- 
measure there is a counter-counter- 
measure. The military and its suppli- 
ers won't talk about details of the 
technology, but they sometimes de- 
scribe their results. Craddock, for 
example, says that the Harpoon has 
been flown "against all types of coun- 
termeasures, and the success rate is 
90 percent." 

Meanwhile, the marketing of smart 
missiles has added an unsettling ele- 
ment to international relations. In- 
dustry sources say that more than 20 
nations have bought Exocet, for exam- 
ple. Marketing tactics can be amaz- 
ingly similar to those used for more 
innocuous machines. If you buy this 
year's model of the Harpoon, for 
instance, you get a 36-month warran- 
ty, up from 24 months for the older 
model. À purchaser can also get a ser- 
vice contract, exactly like the one you 
can buy for your refrigerator. The dif- 
ference is that this appliance sinks 
ships and kills people. 


Toyota Tercel 
4WD wagon 


"It's an odd-looking thing, like some- 
thing you might get on a blind 
date." 

With that introduction, Toyota's se- 
nior vice-president Norm Lean pulled 
the wraps off the Japanese auto mak- 
er's surprise new vehicle for the U.S. 
market—a four-wheel-drive family 
wagon that will carry the Tercel 
name. 

The wagon is a departure for Toyo- 
ta, both in styling and concept. It's 
long (170 inches) and boxy (59 inches 
tall), has unusual comfort for a 4WD, 
and will carry plenty of gear for a 
camping or skiing trip. It is also 
intended as a general-purpose vehicle 
for around-town driving. It is not in- 
tended for hard off-road excursions. 

The six-speed manual transmission 
has no transfer case and can be 
switched from two-wheel to four- 
wheel drive any time. The transmis- 
sion incorporates a very-low-drive- 
ratio (4.714:1) first gear. Says Lean: 
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4WD Wagon is 
equally at home 
on streets or 
slopes. A dash- 
mounted incli- 
nometer (right) 
shows the car's 
angles of pitch 
and roll. Clearly 
printed on the 
face of the instru- 
ment: DO NOT 
EXCEED 30 DEGREES. 


“It’s a nice crawly gear for super- 
tough going in four-wheel drive.” 
Standard features include a new 
sealed ignition system with the coil 
integrated into the distributor, and 
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radial tires that are both mud and 
snow rated. Ground clearance is a 
high 7.5 inches. Sticker price of the 
top-of-the-line Tercel 4WD is expected 
to be about $9,000.—J'im Schefter 


Turbocharged 
samurai 


Imagine a 2+2 sports car with sleek 
lines, crisp handling, and quick pow- 
er. Imagine 21 mpg in town with a tur- 
bocharged engine. Imagine Starion. 

That's Mitsubishi’s entry in the 
growing galaxy of Japanese-built 
sports cars and the company's atten- 
tion grabber for its U.S. debut. For 
several years Mitsubishi-Chrysler's 
Colt/Champs, Challenger/Sapporos, 
and Ram 50/Arrow compact pickups 
have been sold by Chrysler dealers. By 
the time you read this, Mitsubishi will 
have its own U.S. dealer network sell- 
ing a three-car line: a two-door hatch- 
back called Cordia, the four-door Tra- 
dia, and the Starion. 

Starion pre-production models 
made available to PS for informal test 
runs around two California tracks 
easily justified Mitsubishi's perfor- 
mance claims. In comfort, the sharply 
contoured front buckets actually felt 
too firm, but elbow, leg, and head 
room were ample. The tight rear seat 
was typical for a 2+2, and the baggage 


compartment was unusually shallow. little body roll. Acceleration was 


Starion packs high-tech muscle 
with a 2.6-liter four-cylinder turbo, 
the largest in its class, developing 145 
hp and 185 ft.-lbs. of torque. Its curb 
weight is just under 2,900 pounds, and 
the wheelbase is 95.9 inches. The car's 
handling and responsiveness are ex- 
cellent. 

A five-speed transmission, indepen- 
dent rear suspension, and power- 
assisted recirculating-ball steering 
combined to give me a feeling of com- 
plete road control. The car held the 
tightest corners at high speeds with 


quick through the entire gear range, 
with no lag or flat spots. 

The designers gave the Starion a 
boxy wedge shape, with concealed 
headlights, a front air dam, duck-tail 
rear end, and other features to reduce 
aerodynamic resistance; C4 is 0.35. 

Standard equipment includes pow- 
er windows, intermittent wipers, AM/ 
FM four-speaker stereo, electronic 
fuel injection, power-assisted steer- 
ing, four-wheel ventilated disc brakes, 
and 14-inch cast-alloy wheels. Price? 
About $16,000.—J. S. 
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safer skies into 
the 21st century: 


FAA's revolutionary 


control system 


Within 20 years, twice as many planes 
will be crisscrossing our skies. Here's 
how the FAA plans to direct the traffic 


By JIM SCHEFTER 
PAINTING BY RAY PIOCH 


The room is a cavern, dimly lit and hushed, its long aisles 
flanked by scores of glowing scopes. At each, one or more 
persons relay instructions to pilots through their headset 
microphones, all the while shifting paper data strips and 


scanning the lighted blips and data blocks moving across. 


green-screen displays. 

In another area, a single operator works at a horseshoe- 
shaped console, watching the three large cathode-ray-tube 
(CRT) display screens that form the open U. Additional 
small CRT displays and keyboards keep the operator in 
touch with pilots, a complex computer system, and other 
controllers. 

_ The first room is familiar, one of the Federal Aviation 
Administration's 25 air-route traffic-control centers. It's 
also obsolete, destined for oblivion as a new generation of 
computers and consoles, similar to the single-operator pro- 
totype console, comes into use. Called "sector suites," 
because each will be able to handle multiple geographic 
sectors of airspace, such consoles will be highly computer- 
ized themselves. At the same time, a host of new cockpit 
electronics is on the way. 

The coming system, devised by the FAA, puts more 
authority in the cockpit, improves control operations on 
the ground, expands capacity, and increases safety. It 
allows more direct routing and more efficient landings, and 
thus saves time and fuel. The differences between old and 
new are astounding. 

The small CRT between the two pilots blinks 
momentarily as the captain types in, "Flight 111," and 
presses the ENTER key. A message scrolls onto the 
screen: 


FLIGHT 111 IS CLEARED LOS ANGELES TO THE 
DENVER TERMINAL AREA. FLIGHT-PLAN ROUTE 
APPROVED. ALTITUDE REQUESTED UNAVAILABLE 
DUE TO REPORTED TURBULENCE AND POSSIBLE 
THUNDERSTORMS. EXPECT CLEARANCE TO FLIGHT 
LEVEL 330 AND POSSIBLE CHANGE EN ROUTE. 
DEPARTURE SLOT 17002. CONTACT GROUND 
CONTROL WHEN READY. CONFIRM. 
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The captain pushes the CONFIRM key, sees the flash- 
ing C in the corner of the screen turn bright and 
steady, then presses another key marked PRINT. Sec- 
onds later, a strip of paper containing the full message 
rolls silently from a slot. 

At the air-traffic-control center miles away, the con- 
troller receives confirmation that Flight 111 has its 
clearance and instructions. 

“For the first time, we’ve laid out what we want to do for 
the next 20 years,” says Gerald L. Thompson, director of 
the FAA’s Airway Facilities Service. "We've been working 
with a great mix of old technologies that is expensive to 
maintain or modify. Just to stay even, we’ve got to do some- 
thing.” 

What they did was put together a National Airspace Sys- 
tem Plan that blends new technologies to meet most of the 
competing demands from those who fly. 

“The result is a package,’ Thompson says. “It doesn’t 
come apart easily.” It includes: 

€ New computers to replace today’s hopelessly over- 
loaded vintage machines. Even some minicomputers now 
have more processing power than the aged giants used in 
FAA centers. 

€ A communications system called Mode 5 (for selective 
address) that makes each aircraft as individual as your 
private telephone. Many messages will be transmitted by 
computers to cockpit printers or CRT displays, eliminating 
the human voice. 

® Control-center automation to give controllers more 
flexibility, expand their coverage area, and shift more of 
their workload to computers. 

® Automated weather-advisory services. Pilots on the 
ground will use telephone key pads to get automatically 
updated weather reports and forecasts over the phone from 
a voice-response computer. Airborne pilots will get the 
same service through their Mode S equipment. 

€ Anew microwave landing system that will make bad- 
weather landings easier, safer, and more efficient. 

9 Airborne collision-avoidance gear to warn pilots when 
other aircraft are nearby. 

€ New communications links using microwave and sat- 
ellite systems. Computers nationwide will be tied together; 
radar will feed more effectively to operations centers; con- 
trollers will have quicker access to each other. 

As Flight 111 climbs out of Los Angeles Interna- 
tional Airport and begins a sweeping turn over the 
ocean, a bright blip appears on the controller's sector- 

Continued 
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Tomorrow's air-traffic controllers will use replace radar scopes (below) now in con- 


sector suites similar to the above (devel- plane's flight profile. Small displays per- trol centers, such as this terminal-area 
oped by Mitre Corp.). Center CRT shows mit touch-entry communication with facility on New York s Long Island. 
traffic in sector; right CRT displays flight ^ computer—and cockpit. Sector suites will PHOTOS: ABOVE, JOEL FREID: BELOW. COURTESY SPERRY МАС 


Microwave landing system, one part of 
the new FAA plan, lets different aircraft 
approach the runway at different speeds 


suite display. A small data block containing basic 
information on the flight moves with the blip. The 
controller could get more—everything from number of 
passengers to fuel consumption for that plane—by dis- 
playing 111’s full computer file on a CRT. 

Processors in the console receive a steady flow of 
tracking updates from the large computer. Simulta- 
neously analyzing the direction, speed, and altitude of 
each plane in the sector, the system moves 111's blip 
across the display. If the plane deviates from its flight 
plan or is threatened by air traffic, a warning alarm 
alerts the controller. 

As 111 nears the edge of the sector, another warning 
flashes. At the same time, the computer notifies the 
next sector suite that Flight 111 is about to enter its 
airspace. The new controller touches a key to accept it. 

In moments, 111's radar blip and data block disap- 

pear from the departure sector. The computers have 

automatically transferred the flight. 

Controllers are eager for the new system. "It will defi- 
nitely increase our ability to handle aircraft," says Los 
Angeles tower chief Ivan Hunt. "And it will reduce the 
stress on all of us." 

With Congressional approval and adequate funding 
(nearly $9 billion over 10 years arid $725 million for 1983), 
FAA Administrator Lynn Helms expects elements of the 
new system to begin appearing rapidly. The FAA hopes to 
select a computer within two years from competing designs 
from IBM, Amdahl, Sperry Univac, and perhaps others. 

The first of these new "host" computers, so designated 
because they must initially use today's software, could be 
on line by 1986, beginning the phase-out of the obsolete 
IBM 9020 main-frame machines. "We've used up the capa- 
bility of the 9020’s,” Helms told a House subcommittee 
several months ago. "We've been upgrading the software to 
get by, but we can't do that anymore." 
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and angles. Azimuth antennatells pilothis position; flare antenna takes over near 
position left or right of intended approach 
path; elevation antenna gives vertical 


touchdown. Back-azimuth antenna guides 
pilot away in an aborted landing. 


The 9020's are so old that spare parts are becoming rare. 
When they fail—as they increasingly do—even backup 
computers can't prevent delays and disruptions on the air- 
ways. When they work—which is still most ofthe time—the 
computers sort out radar data, route it to display scopes, 
maintain limited information on flights, watch for conflicts 
in the air, and do considerably more. But they don't dis- 
pense weather reports, provide overall analysis of traffic 
flow, juggle radio-frequency assignments, or communicate 
directly to cockpits. Much of the workload falls to control- 
lers, who must absorb a mass of information, stay alert, 
and handle air-ground communications. 

Helms insists that the new computers be commercial 
machines not specially designed for the FAA. He expects 
them to have at least 10 times the capacity of the 9020's. 
Redundant systems should guarantee that the air-traffic- 
control system isn't affected if a prime computer fails. The 
computers will also begin handling both en route and ter- 
minal (landing and takeoff) operations—duties separated 
under the current system. 

Within a control center, the changes will be massive. 
Sector-suite consoles will replace the long lines of radar 
scopes. Detailed design and specifications for the suites are 
being completed now. Each will be fed by two computers 
and have three large displays. Each display will have its 
own processor and be capable of handling any type of con- 
trol operation—en route, terminal-area, or tower—though 
no single controller will simultaneously handle all three. 

A controller at a sector suite will have a situation display 
(real-time radar data), a strip display (information on air- 
craft being controlled), and a planning display, the FA A's 
Thompson says. The latter two eliminate the paper strips 
of aircraft data and let the controller call up weather infor- 
mation, project traffic flow, and generally use the computer 
to track operations. | | 

The new system should dramatically reduce operating 


and maintenance cost. It will reduce the number of air- 
traffic-control personnel needed by about 2,500 over the 
next decade. “I don’t see machines replacing controllers 
any time soon,” Thompson says, “but sector suites will 
make their job more productive.” 

The captain of Flight 111 doesn’t like the looks of 
the thunderheads standing like black columns in the 
distance. He types a few quick instructions into his 
keyboard, then watches his CRT. 

THUNDERSTORMS AND SEVERE TURBULENCE. 
WITH TOPS ABOVE 50,000 FEET, NOW REPORTED 
ALONG A NORTH-SOUTH LINE 60 MILES LONG... 

The flight is headed directly toward the storms. 
Picking up his microphone, the captain radios his 
controller: ". . . we've got some real thunder-bumpers 
ahead. Request deviation to the north." 

"Roger, 111," the controller responds. "Understand 
you have weather and request deviation. Expect new 
clearance on Mode S. Stand by." 

The controller keys in instructions and watches as 
the computer analyzes the impact of Flight 1115 
request. In moments, the computer gives the all-clear 
and recommends a new heading. The controller tog - 
gles his mike: "Flight 111, turn left to heading zero- 
three-zero. Monitor Mode S. * 

Even as the plane begins to turn, the controller types 
in new instructions, based on data provided by the 
computer: how far to go, when to turn again, what new 
course to take for Denver. At the same time, the com- 
puter calculates a new arrival time and adjusts the 
planning for descent and landing. Before 111 com- 
pletes the turn, the data appear on the cockpit CRT. 

"Now everything between controllers and pilots is done 
verbally," says Jerry Walton, director of the Los Angeles 
air-route traffic-control center. "Vector headings, traffic 
information, weather, delays, clearances, everything." The 
new computers and Mode S gear will change that. 

By 1990, aircraft flying above 12,500 feet (almost every 
commercial flight and many private flights) will be 
required to replace current transponders with Mode S gear. 
(Transponders receive an "interrogation" signal from 
ground radar and respond with an answer that includes an 
assigned four-digit number. Many transponders also 
report the altitude of the aircraft. The answer appears on 
controllers’ radar scopes. Interrogation signals are not 
selective; they trigger responses from every transponder 
within range.) 

With Mode S, each aircraft will have its own unique 
channel. Controllers will transmit instructions to individ- 
ual aircraft simply by keying them into the computer. A 
variety of cockpit gear to receive the messages is expected 
from the avionics industry. Each airline or aircraft owner 
will select the display format desired. The data link won't 
eliminate conversation between controllers and pilots, but 
it will reduce it to the essential minimum. 

General-aviation aircraft won't be required to have 
Mode 5 transponders as long as they stay below the 12,500- 
foot ceiling. "But we want to put enough services on the 
data link to entice them to install it," Thompson says. 

So far, avionics manufacturers are moving slowly on 
Mode 5 hardware. Automated weather-reporting hard- 
ware already is available, and the FAA intends to expand 
all elements of the system with improved versions—includ- 
ing visibility sensors and laser-type cloud-height sensors 
to report ceilings as high as 3,000 to 5,000 feet. Weather 
monitors are to be installed at airports and other locations 
throughout the country. They will report automatically to 
central locations. From there, weather information will be 
computer-processed and disseminated. By 1990 the system 
will include continuous regional summaries broadcast by 


computer over very-high-frequency (VHF) navigational 
radios, with a complete cycle every few minutes. 

Alarm! 

The insistent sound and flashing arrow trigger 
instant action by the captain of Flight 111. An arrow 
on a brightly lighted display points down. The cap- 
tain puts the airliner into an immediate descent. Sec- 
onds later, a military jet passes just a half-mile above. 
Back in the cabin a few drinks are spilled, a small 
price for avoiding a midair collision. 

À key part of the FAA plan is the long-awaited Threat- 
Collision Avoidance System (TCAS) to be installed in air- 
craft cockpits [PS, Sept. '79]. After years of development 
and considerable controversy over competing concepts, 
Administrator Helms selected a system in 1981. Two ver- 
sions are planned, one for general aviation and one for 
commercial aircraft. Neither system will be mandatory, 
but the FAA expects them to be widely used. 

The commercial unit includes a transmitter, a receiver, 
and a microprocessor-based computer. It analyzes re- 
sponses triggered from other aircraft transponders to 
determine if a collision is likely. (It will not locate aircraft 
without transponders.) 

If the answer is yes, the computer calculates the best 
evasive maneuver, triggers a cockpit warning, and tells 
the pilot whether to go up or down to avoid the collision. An 
advanced version now in development will provide left- 
right evasive maneuvers, as well. 

The general-aviation system is far less sophisticated. It 
will warn pilots only that a transponder-equipped aircraft 
is nearby. It will be up to the pilot to figure out what to do. 
But its cost should be no more than $2,500, compared with 
about $40,000 for the basic commercial-aircraft unit. 

"General aviation has about 20 midair collisions a year, 
half of them in the airport-traffic pattern," says Clyde Mil- 
ler, TCAS program manager. "At least this system might 
let them know that another plane is there." 

In Flight 111's cockpit, the informative little 
CRT flashes with a new message: CLEARANCE TO 
BEGIN DESCENT INTO DENVER. The message in- 
cludes full information about weather, choice of 
approach path, runway and gate assignment, 
and even a new estimate of landing time. 

The pilot swings the plane in a wide arc toward the 
assigned runway, descending rapidly. Soon he 
greases it in for a gentle landing. Despite weather 
problems and consequent rerouting, Flight 111 
arrives in Denver just five minutes late. 

To improve both safety and efficiency in airport opera- 
tions, the FAA is pushing ahead with microwave landing 
systems (MLS) to replace the current VHF-based instru- 
ment landing system [PS, May ’79]. Both systems transmit 
signals to cockpit instruments that allow pilots to descend 
along a glide path and land in poor visibility. 

The MLS system, developed at the FA A's Technical Cen- 
ter in Atlantic City Airport, N.J., and similar to the one 
used by the space shuttle, is far more accurate: altitude 
errors as little as two feet and horizontal errors of 13 feet or 
less when an aircraft crosses the runway threshold. It will 
permit landings with much less visibility than currently 
required, and with lower ceilings. 

But the major advantage of MLS is the broad funnel- 
shaped signal it sends out. Instead of locking onto a narrow 
beam miles from the runway, pilots can fly approaches 
from a wide fan of angles. They can also come in more 
steeply. Thus controllers will be able to get planes on the 
ground more quickly. MLS also could guide aircraft 
through automatic landings. 

"It all backs up at the airport," Ivan Hunt said in the Los 
Angeles tower. "Now we're going to change that." uU: 
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Range: up to 700 feet. 
And some work both as 
extensions and intercoms 


By GORDON McCOMB 
PHOTOS BY GREG SHARKO 


You're out back by the pool taking life 
easy, sipping a tall, cold drink. Sud- 
denly, you hear a faint sound—the 
phone! Now comes the frantic dash to 
get inside before it stops. You rush, 
spilling the drink and soaking the car- 
pet with your wet feet. You snap up 
the receiver—" Hello" But the only 
response is a frustrating buzz. 

Cordless phones can solve the prob- 
lem. Because the phone literally goes 
where you go, you never again have to 
miss a call. 

Cordless phones work through your 
phone line as a standard extension— 
you still pay for your calls. A base sta- 
tion (which also doubles as a recharg- 
er for the phone’s battery) plugs into a 
standard extension-phone jack in your 
home. (If you don’t have one, you must 
have it installed.) The base station 
contains a transmitter and a receiv- 
er—it relays calls to the wireless hand- 
set you take with you. 

But a cordless phone isn’t just a 
phone without strings attached. Many 
models now have features that make 
them even more attractive and useful 
than a conventional phone. I took a 
close look at more than three dozen of 
the top-selling wireless phones and 
found a great variety of styles, fea- 
tures, and prices. 


Similarities and differences 


Cordless phones have a lot in com- 
mon. Most of them work the same 
way. They all have rechargeable nick- 
el-cadmium batteries, and almost all 
automatically redial the last number 
called when you get a constant busy 
signal. They have Touch-Tone-type 
key pads for dialing and price tags of 
under $400. | 

Most of the cordless phones convert 
the buttons you push into the “clicks” 
used by a pulse-dialing system. (Pulse 
dialing works on any telephone-com- 
pany line, whether you have the older 
rotary dialer or Touch-Tone keys on 
your phone.) But the Pathcom Pacer 
9800, Muraphone 800/801, and Elec- 
tra Freedom Phone FF-4000 can also 
operate in Touch-Tone mode for quick- 


Enjoy the pool without scrambling in- 
doors for a ringing phone. Clockwise from 
left corner: Radio Shack ET-310, Webcor 
575, Cobra CP205S, Freedom Phone FF- 
4000, Muraphone 600, Freedom Phone FF- 
3500, Uniden Extend-A-Phone 3000, Path- 
com Pacer 9800 (center). 


er dialing. (If your phone line accepts 
pulse dialing only, the Touch-Tone 
mode will not work.) Incidentally, 
these cordless phones are the most 
expensive on the market—all of them 
are in the $350 to $400 range. 

What are the differences among 
cordless phones? Styling, for one 
thing. Some units are shaped like 
walkie-talkies. They're great for 
hanging on your belt, but they're not 
always the most comfortable or easi- 
est to use. Most cordless units have 
contemporary Trimline-type styling, 
which better fits the decor of the typi- 
cal home or office, as well as the shape 
of a person's face. 

The effective range of a cordless 
unit is an important consideration. 
The Federal Communications Com- 
mission limits frequency range and 
power output, so most units have a 
range no greater than about 700 feet. 
But some models—such as the Univer- 
sal Talk-A-Bout, Radio Shack ET-360, 
and Webcor 777—don’t have an exter- 
nal antenna and are designed for 
short-range use (about 100 feet). 
These are fine for apartments or areas 
where you won't be far away from the 
base station. 

Itis possible (though not likely) that 
someone else in your neighborhood 
could have a cordless phone that 
works on the same frequency as yours. 
To prevent the unauthorized use of 
your phone line by another cordless- 
phone owner, many cordless phones 
disable the dial-out capability when 
placed in the base. Two phones, the 
Electra FF-4000 and Mura 800/801, 
use security codes so only you can use 
the phone. Additionally, most manu- 
facturers use up to five or six different 
frequency sets for their units, so the 
chances of your phone working on the 
same frequency as your neighbor's are 
really quite slim. 

Not all cordless phones can origi- 
nate calls. The Cobra 15S, Radio 
Shack ET-310, and Webcor 525, for 
example, lack a dial. They're also the 
least expensive. 


Exceptions 

Almost all cordless phones have a 
convenient CALL button on the base 
unit that can be used to page the 
remote. If you're working outside and 
someone inside answers a call for you, 
they can alert you by simply pushing 
the CALL button. When you hear the 
page tone you answer by activating 
the remote. 

A few models also allow the remote 
to call the base unit. Two-way paging 
is avallable on the PC-1800 from ITT; 
Mura 800/801; Pathcom 9800; Cobra 
models СР2105, 1205, and 1405; Uni- 
den Extend-A-Phone EX-1500, 4000, 


and 5000; and Webcor 576 and 575. 

Each of these phones has an inter- 
com that operates separately from the 
phone line. But incoming calls still 
come through, so there's no chance of 
missing a call while in the intercom 
mode. 

Of the two-way-paging phones, the 
ITT PC-1800, Mura 800/801, Cobra 
СР1205 and 1405, and Webcor 576 
have a call-on-hold provision. You can 
answer a call from the base station, 
put it on hold, page the remote, and 
then put the call through. 

Three ofthe cordless phones I exam- 
ined have extended-range capabili- 
ties. Although they don't have a high- 
er power output than the others, their 
makers claim that certain proprietary 
manufacturing techniques enable 
their remotes to operate at up to 1,000 
feet from the base. These phones 
include the Pathcom 9800 and 8800 
and the Electra FF-4000. The FF-4000 
operates in a unique 49-MHz/49-MHz 
"multiplex" (transmit and receive on 
the same frequency) mode, and avoids 
the range limitations of the usual 1.7- 
MHz frequency. 

In all cases, the actual maximum 
range attainable is dependent on 
many conditions (which I'll get into 
later). So use the ranges claimed by 
the manufacturer only as a guide. 

Even though cordless phones have 
auto-redial circuitry built into them, 
a few models—Electra FF-4000, Cobra 
CP120S and 1405, Radio Shack ET- 
330, and Mura 800/801—have multi- 
number memories. The Radio Shack 
unit can store two numbers; the Elec- 
tra, three. Both Cobra models can 
memorize up to nine frequently used 
numbers, but the Mura holds the 
record at 32. In many cases, a separate 
battery is used to prevent accidental 
erasure of the numbers during a pow- 
er failure. 

Some recently introduced models 
are considerably smaller than their 
predecessors. Electra's FF-3500 and 
Cobra's 1105, 1205, and 1405 are min- 
iaturized—yet they still come with the 
full range of features. Electra's FF- 
3500 is truly pocket-sized, while the 
Cobra models are about one-third the 
size of a standard phone. 

Cordless phones even come in 
speaker-phone versions. If you need to 
do hands-free talking, consider Uni- 
den's EX-4000 and EX-5000. 


Installation hints 
Now that you've got your cordless 
phone and have unpacked it from its 
box, what do you do? The base station 
easily connects to any grounded AC 
receptacle as well as to the standard 
modular telephone jack. For best 
Continued 
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Buyer's guide to cordless phones 


Brand 


Cobra 


Electra 


Mura 


Pathcom 


Radio 
Shack 


Uniden 


Universal 


Webcor 


*D: decorator styling; W: walkie-talkie type | 


Modei 
СР155 


CP100S 
СР2005 
СР2055 
CP210S 
CP110S 
СР1205 


СР1405 


FF-4000 


FF-3500 
FF-1550 
FF-550 

FF-3050 
PC-1800 
510/511 
600/601 


800/801 
8800 
9800 
ET-330 
ET-310 


ET-360 
ET-320 

EX-1000 
EX-1100 


 ЕХ-1500 


ЕХ-3000 
EX-4000 
EX-5000 


Tel-3300 


Talk-A- 
Bout 


576 
575 
555 
525 


777 


List 

price 
($) 

89.95 


159.95 
159.95 
169.95 
199.95 
139.95 
219.95 


249.95 
349.95 


329.95 
279.95 
219.95 
239.95 
299.95 
150.00 
200.00 


n.a. 
349.95 
399.95 
199.95 
119.95 


99.95 
139.95 
129.95 


149.95 _ 


219.95 
189.95 
229.95 
299.95 


199.95 
129.95 


n.a. 
239.95 
229.95 
129.95 


129.95 
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700 
700 
700 
700 


700 
100 


700 9 
700 ® 
400 
500 


100 ® 


Intercom 


Wall install 


Access jack 


e| 


Call on hol 


Two-way 


page 


Multi-dial 


memory 


Speaker 


Concealed 


antenna 


з | Touch-Tone 
w | option 


n.a. 


n.a. 
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Mini 
Mint 


Mini 


Std. 


Comments 


Answer only, no 
auto-redial 


Nine-number 
memory 
Nine-number 
memory, two- 
phone set 


Coded security 
system, three- 


. number memory 


Mini 
Std. 
Std. 


std. _ 


Std. 
Std. 
Std. 


“Military” style 


Comes with sep- 
arate charger 


32-number 
memory, coded 
security system 


"Hook flasher" 
button 


Two-number 
memory 


Answer only, no 
auto-redial 


Dialer in base 
Dialer in remote 


. Variable volume 


control 


. Answer only, no 


auto-redial 


reception, however, place the base 
unit as high up as possible. If you have 
a single-story house, there's not much 
involved—just about any table top 
should do. But in a two-story house, a 
room on the top floor will work best. 

All base stations use the AC wiring 
in your house asa transmitting anten- 
na. Sothe type and layout of your elec- 
trical wiring will have a great impact 
on the range of your unit. If your wir- 
ing is enclosed in metal conduit, the 
maximum range of your phone may be 
cut by as much as 50 percent. In that 
case, try this: Stretch a 25-foot exten- 
sion cord out along a wall or two and 
plug the base into it. The extension 
cord should act as a fairly efficient 
antenna. In any case, keep the cord 
out ofthe way and never run it under a 
carpet where people might walk. 

Fluorescent lights, motors, shavers, 
vacuum cleaners, and old or faulty 
dimmer switches can cause annoying 
snaps, crackles, and pops in your 
phone reception. Adding a suitable fil- 
ter (available at Radio Shack and oth- 
er electronics stores) on the AC cord of 
the offending device or the phone base 
station can sometimes improve mat- 
ters. In a few cases, the interference 
can't be eliminated by a filter. If the 
trouble is caused by a faulty dimmer 
or motor, have it fixed. Fortunately, 
such interference problems are rare. 

Other interference can come from 
someone using a nearby communica- 
tions device that operates at or near 
the frequency of your cordless phone 
(even some radio-controlled model air- 
planes can cause trouble). If you sus- 
pect this kind of interference, try a 
phone that works at another frequen- 
cy. This problem, too, is rare. 

Before you connect a cordless phone, 
call your local phone company and tell 
them you are connecting an FCC- 
approved cordless phone to your line. 
Give them the brand name, model 
number, FCC registration number, 
and Ringer Equivalence Number. 
This information is always stamped 
on the phone itself or printed on the 
box or instruction manual. 

Some other rules must be followed. 
Cordless phones can't be connected to 
pay phones or party lines. If the tele- 
phone wiring in your home will not 
accept the modular plug on the phone, 
you may need to have the proper jack 
installed (you can often do this your- 
self). Finally, the FCC will not allow 
you to fix a damaged or inoperative 
cordless phone. Repairs must be made 
by authorized technicians. B 


Choosing by size: Most cordless phones 
are Trimline types like the Uniden at left in 
photo. For pocketable portability you can 
choose Electra's FF-3500 at right. 


Mid-size 


wind generator 


—simple, rugged, efficient 
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Graceful fiberglass rotor and clean lines 
of the 60-foot steel mast give this wind 
turbine a pleasing look. Double-reduction 
gear drive connects rotor to generator. In- 
duction generator produces single- or 
three-phase 220-V or 440-V AC. 


In a good wind site, 
it could power a ranch 
or a couple of houses 


By E. F. LINDSLEY 


Last fall, in an appropriate but nippy 
wind, I stood on a hilltop near Ripon, 
Wis., and watched a team of Texans 
install a wind generator for the Wis- 
consin Power and Light Co. The team 
was from Jay Carter Enterprises, 
Inc.—the same Jay Carter who came 
up with the successful steam car I re- 
ported on in October 1974. 

The wind turbine was a 25-kW ex- 
perimental system, and everything 
about it—from the elegantly shaped 
blades designed to live through 100- 
mph winds, ice, and hail, to the 


Mirror being mounted on pod by compa- 
ny technician Melanie Chisolm will allow 
a visual check of a bubble level (above her 
left hand) from the ground after the tower 
is raised. Guy wires will be adjusted until 
the tower is perfectly vertical. 


heavy-duty induction generator— 
promised efficiency and reliability. 
Knowing Carter’s track record for 
practical engineering, I was not at all 
surprised. 

The wind generator is a horizontal- 
axis downwind type (the blades are 
downwind of the pod), so no tail vane 
is needed to steer it into the wind [PS, 
July]. The blades, 32 feet long tip to 
tip, are made primarily of fiberglass, 
a construction technique well known 
to Jay Carter and his son Jay Carter 
Jr. Using the inherent strength and 
flexibility of the fiberglass and some 
clever engineering, the Carters have 
come up with a blade design that 
needs no complex blade-angle control 
or feathering mechanisms to provide 
protection from high winds and other 
hazards. As wind speed increases, the 
blades adjust to regulate rotor speed. 


The inboard section of the inner blade 
spar is designed to twist and bend. 
This lets the blades form a shallow 
cone longitudinally and thus spill the 
wind. In extreme conditions they can 
bend as much as 45 degrees. 

At the same time, as wind and rotor 
speeds increase, the blades start to 
feather. The weight distribution in 
the blade cuff (the flared inboard sec- 
tion) will exert enough centrifugal 
force to twist the blades to induce a 
stall. 

If an overspeed of more than 30 per- 
cent (and consequent stall) occurs be- 
cause of a loss of electrical load, a 
dashpot (a hydraulic damping con- 
trol) will hold the blades at the stalled 
angle for 25 to 40 minutes, then allow 
them to revert to the operating posi- 
tion automatically. If all is well, the 
generator will then come back on line. 
If not, the blades are again locked in 
the stalled mode. If the blades get out 
of balance (for example, if ice should 
collect on them unequally), a blade 
brake will be automatically applied. 

Carter’s generator is tied into the 
utility power lines via an induction 
generator. One advantage of this is 
that the line automatically provides 
excitation and frequency control. An- 
other advantage: You don’t need bat- 
teries or other storage devices. Should 
demand for power exceed what’s 
available from the turbine, additional . 
power is drawn from the line. Con- 
versely, if the wind generator 
produces more power than you need, 
it feeds back into the line and reverses 
the meter or records the amount fed 
back on a separate meter. 

The 25-kW rated output assumes a 
26-mph wind. “In a good wind site, 
such as north-central Texas, it would 
produce an average annual output of 
about 40,000 kWh,” Carter says. “To 
put that in perspective, an average 
2,000-square-foot, all-electric house 
in that area uses about 26,000 kWh 
annually,” he adds. 

Although Carter expects his tur- 
bine to run for at least 20 years and 
some parts for 30 or 40, he wants cus- 
tomers to be able to perform the min- 
imal lubrication and inspection 
chores simply and safely—on the 
ground. For that reason, once the taw- 
er has been erected and leveled prop- 
erly (see caption), one person with a 
winch or pickup can raise and lower it 
in minutes. Current price for the 25- 
kW unit is $25,000 installed (the only 
way Carter sells it). Delivery is on a 
mileage basis (from Jay Carter Enter- 
prises, Inc., Box 684, Burkburnett, 
Tex. 76354). But generators on order 
now cannot be delivered until mid- 
1984 because of a backlog of more 
than 650 orders. 
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The amazing 
Winchester 


—big-machine memory 
for personal computers 


Compact versions of 


"flving-head" disc CLEAN-AIR RECIRCULATING SYSTEM 


" " : 
drives bring new power - а 


to desk-top computing NENNEN —  — — 


By JOHN FREE 
ILLUSTRATIONS BY RON BERTUZZI 


ScoTTS VALLEY, CALIF. 
A photograph in Seagate Technolo- 
gy’s conference room shows a vintage 
1955 IBM disc machine. Its job: to 
store computer data for fast access. 
Room-filling cabinets dwarf the ma- 
chine operator at a console. "There 
were 50 magnetic-storage discs, each 
24 inches in diameter, plus a hydrau- 
lic actuating system— very slow by to- 
day's standards," said Doug Mahon, 
Seagate Technology's engineering 23 Г 
vice-president. v E. ABSOLUTE FILTER 

"That drive had exactly the same SO SIR he righ р 
capacity as this one—five megabytes 
[million bytes], Mahon said. He 
lifted a metal container the size of a 
shoe box. Seagate has dubbed this re- 
markable feat of shrinkage the micro- 
Winchester. The drive package con- 
tains two or more 5'A4-inch rigid metal 
discs that spin at high speed. Comput- 
er firms are snatching up Seagate's 
Winchesters—plus similar models 
from dozens of other firms—as fast as 
they're assembled. 

The new hard-disc drives, unveiled 
first by Seagate in 1980, emerged at 
just the right time. “The 5'4-inch 
Winchester is the ideal mass-storage 
device to support the booming mar- 


Pop-in cartridge devised by DMA Sys- 
tems and other firms brings portability to 
5'A-in. micro-Winchester hard discs. Pins 
in the drive open ports on five-megabyte 
cartridge for both air flow and heads, 
which "fly" above surfaces (see detail). 
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Disc stack in Tl and other micro-Winchester drives is sealed against contaminants. 


kets predicted for desk-top word-pro- 
cessing units, graphics-display sys- 
tems [PS, June], and small business 
computers,” says Tom Ellis, market- 
ing manager, data-systems group, at 
Texas Instruments’ Winchester plant 
in Houston, Tex. (TI is one firm li- 
censed by Seagate.) | 

High-density semiconductor chips 
have put the computing power of older 
main-frame machines into these 
desk-top personal computers, but 
mass-memory hard discs lagged be- 
hind in cost effectiveness; you had to 
spend far more for a disc system than 
the microcomputer itself. Micro-Win- 
chesters have changed that. Big-ma- 
chine storage for small computers is 
now practical. 

The need for the Winchester disc 
grew out of the limitations of the flop- 
py disc that preceded it—and that is 
still the industry standard for most 
small computers. The floppy is made 
of a thin Mylar sheet coated with 
magnetic substance such as iron ox- 
ide. A computer head writes or 
records information on it in exactly 
the same way a tape-recorder head 
records information on magnetic tape. 
Many tracks (analogous to the 
grooves on a phonograph record) can 
be used to record such information. 


The system works well but has lim- 
itations. The read-write head touches 
the disc as it goes around, causing 
wear. It also limits the disc's speed to 
about 300 rpm, and that limits the 
speed with which information can be 
read in and out. Mylar expands and 
contracts with temperature, so tracks 
on the disc can't be packed too close. If 
the tracks are too close, expansion 
and contraction might cause the head 
to read the wrong one. In practice, 
current discs use about 96 tracks per 
inch. Consequently, most eight-inch 
floppies can store only about 500,000 
characters— say, the equivalent of 
some 250 typed pages. (The maximum 
is about one million characters.) 
That's fine for most personal uses. But 
even a small company soon begins to 
overflow with payroll files, accounts 
receivable, and inventory lists. 

Enter the Winchester. The basic 
technology, like so much else in the 
computer business, was pioneered by 
IBM in the early 1970's. The early 
version contained two 14-inch rigid 
discs, each one of which could store 30 
megabytes of information. It was re- 
ferred to as the 30-30 and came to be 
known as the Winchester, in honor of 
that company's famous rifle. 

The advantages of the Winchester 


are formidable. Instead of plastic, it is 
made of polished aluminum with a 
thin coating of oxide. Aluminum does 
not change with temperature nearly 
as much as Mylar. Thus, tracks can be 
jammed much more closely together— 
up to about 250 per inch. Further- 
more, the head does not ride directly 
on the oxide coating. Instead, it "flies" 
about 20 millionths of an inch above 
the coating on a cushion of air created 
by the disc's rotation. Thus the disc 
can spin at 3,600 rpm— more than 10 
times faster than the floppy. 

The payoff is that many current 
Winchesters can hold 5M [mega- 
bytesl—-some 2,500 typewritten 
pages, or 10 times as much as a flop- 
py—with that number rising rapidly. 
Moreover, they can handle informa- 
tion at far greater speeds. And be- 
cause the enclosure is sealed, reliabil- 
ity is far greater. 

It sounds simple, but in practice, 
the technological accomplishment is 
awesome. Think of a delicate record- 
ing head flying scant millionths of an 
inch above a speeding oxide surface. 
"If you scaled everything at mass and 
velocity, says Doug Mahon, "that 
head represents a 747 flying at Mach 
4 an inch off the ground." Minute par- 
ticles in the head path can tear mate- 
rial loose. Result? A chain reaction of 
particles and a head “crash.” 

In Houston at TI's Winchester qual- 
ity-control room, I donned a lint-free 
gown, cap, boots, face mask, and 
gloves to see how crashes are prevent- 
ed. Tucked into each drive is a filtra- 
tion system that recirculates air in 
the drive and traps particles. Inside 
the drive it’s a class-100 environment: 
no more than 100 particles a half mi- 
cron (millionth of a meter) in size per 
cubic foot. Air in a typical office has 
about 300,000 such particles per cubic 
foot. 

The emphasis at TI and Seagate, I 
found, is on reliability as well as su- 
per-clean conditions. At Seagate’s 
rapidly expanding factory site, Tom 
Mitchell, operations vice-president, 
ushered me into a test room. I was hit 
by an ovenlike blast of heat. Before 
me, filling the entire room, some 
3,000 micro-Winchesters were being 
“exercised.” The whirring of their 
tiny motors sounded like a colony of 
giant bees. “By running them for four 
days we get all the infant mortality 
out,” Mitchell said. The seven percent 
that are rejected stay at Seagate. 

When the Winchester first came 
along, most companies tended to build 
the eight-inch version. But there was 
trouble. “Everybody had his own in- 
terface and controller,” says Harvey 
Labban, marketing manager for TI’s 

Continued 
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SYSTEM TYPE 


| MAIN-FRAME 
COMPUTERS 


LARGER 
BUSINESS 
SYSTEMS 


SMALL 
BUSINESS 
COMPUTERS 

10—160M 


B-INCH WINCHESTER 


5Y4-INCH WINCHESTER VERY SMALL 
BUSINESS 
COMPUTERS | 


6-75M 


PERSONAL 
COMPUTERS 
0.25—12M 


HOME ~ 
COMPUTERS 
| 0.1-10M 


— 


drive line. (Electronic controllers 
shuffle the data back and forth be- 
tween the computer and disc drive.) 
Labban continues, "Customers were 
getting locked into one supplier." 

Seagate, the firm that launched the 
micro- Winchester boom, decided to do 
something about that. Seagate 
founders Finis Conner, executive 
vice-president, and Alan Shugart, 
president and chairman, set two key 
goals when the company was estab- 
lished in 1979: 

"The plan was to design a disc mem- 
ory device that had exactly the same 
physical dimensions as the 5% mini- 
floppy-disc drive," Shugart told me. 
"Every desk-top computer in the 
world that was being shipped with 
more than one mini-floppy was a can- 
didate for our drive," he said. "In gen- 
eral, we were offering 15 times the ca- 
pacity at only three times the price." 

Second, Seagate wanted to avoid a 
hodgepodge of technical standards, so 
the company decided, in the words of 
Alan Shugart, to "try and get as many 
potential competitors as possible to 
standardize the electrical interface. 
The 5% [inch] Winchester standard is 
a reaction to the chaos that was in the 
eight-inch hard-disc market." 

Seagate engineers settled on a hard 
disc that spins at 3,600 rpm and reads 
data into computers at five megabits a 
second. Competitors using Seagate's 
standard have lots of leeway in de- 
sign—but their drives must deliver 
data to controllers at this rate. 
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Micro-Winchesters, 
newest members of 
hard-disc family, are 
compact enough 
(5v4 in. dia.) to occu- 
py cabinet space in 


OREL: personal computers 
SYSTEMS designed for flexible 


5'/а-іп. mini-flop- 
pies. Higher storage 
capacity of hard mi- 
cro-discs should 
give them a wider 
slice of mass-mem- 
ory-storage market 
incoming years. Not 
shown is coming 
generation of still- 
smaller hard discs 
(about 31 in.) that 
will also achieve 
very high storage 
capacities through 
use of advanced 
technologies. 


5Va-INCH 
DISCS— 
30 PERCENT 


PERSONAL 
| SYSTEMS 


Now, with these standards and the 
54-inch disc fast becoming the indus- 
try norm, a race for high-capacity mi- 
cro-drives is on. The name ofthe game 
is how many magnetic bits—the on- 
and-off, north-and-south encoding of 
computer language—can be jammed 
into a square inch of disc coating. 
“Our first product ran at 250 tracks 
and 67,000 bits per inch,” said Sea- 
gates Mahon. But, he explained, 
that's seven times less than what IBM 
is packing into its big 14-inch drives 
(at 10 million bits per square inch). 

There are several ways to design 
more capacity into a drive. To double 
its 6M drive to 12M, TI simply used a 
wider band of disc surface. But there's 
a limit to this, since densely packed 
magnetic bits begin interfering with 
each other on shorter (smaller cir- 
cumference) inner tracks. Stepper 
motors used to jump read-write heads 
to the correct data tracks are too 
coarse when tracks and the gaps be- 
tween them are very narrow. "That's 
what forces you from stepper motors 
to a servo," explained Norman Chan- 
dler, TI's disc-engineering manager. 
Magnetic data permanently recorded 
on discs—or other "signposts" built 
into them—can feed signals back to 
the controller. That tells it where the 
head is in relation to the desired 
track. This servo or feedback mecha- 
nism permits higher track densities. 

Chandler outlined other technolo- 
gies in the evolving Winchester mar- 
ket. Linear—and, one day, piezoelec- 


tric—motors can move heads faster, 
for example. Thin-film heads made 
with semiconductor techniques and 
perhaps integrated with signal pre- 
amplifiers have very narrow gaps to 
read or write smaller areas. And "fly- 
ing" these heads ever closer to the 
surface uses the magnetic field before 
it widens; hence, finer resolution. 

Also, thinner disc coatings permit 
denser packing of bits. Some firms are 
switching to ultra-thin metallic plat- 
ing instead of iron oxide coats. To- 
day's method of encoding signals for 
recording— modified frequency modu- 
lation—effectively doubles density 
over the older frequency-modulation 
method. And group-code recording, 
which puts more than one bit into a 
magnetic cell on the disc, can boost 
the density by 30 percent or more. 

Some firms in the U.S. and many 
organizations in Japan are studying 
vertical, or perpendicular, recording 
technologies. Creating magnetic re- 
gions vertically on recording media, 
instead of stringing them out horizon- 
tally, is expected to boost densities 10 
times or more. À compact 100M Win- 
chester could become a 1G (gigabyte, 
or billion character) machine. 

Advances, I discovered at the big 
computer show in Houston this sum- 
mer, are coming fast. Makers of 5\4- 
inch Winchesters, adopting technolo- 
gy from older eight- and 14-inch hard- 
disc systems, are readying 50M and 
even 100M drives. Atasi has placed a 
30M machine on the market; Seagate 
has shown a 38M machine scheduled 
to be shipped in 1983. Various compa- 
nies are also making hard discs re- 
movable using new Winchester car- 
tridges (see drawing on first page). 
Until now, 5'4-inch hard discs could 
operate only in factory-sealed shoe- 
box-size cases. 

Other changes are coming rapidly, 
too. At first, most Winchesters were 
add-on units. Now they're beginning 
to appear as built-in original equip- 
ment in many lines. And all this ac- 
tivity is rapidly expanding the busi- 
ness; some 55,000 Winchesters will be 
sold this year. According to industry 
prediction, that figure will soar to 
about one million in 1985. 

And, of course, prices are coming 
down. Micro-Winchesters now go for 
around $3,500 on the retail market 
(compared with $1,000 for a floppy 
drive). That should drop as produc- 
tion soars and competition sharpens. 

Just how far can Winchesters go? 
Doug Mahon sketched a straight-line 
graph on a sheet of paper. "Historical- 
ly, drives seem to increase in density 
by an order of magnitude every 30 
months or so," he said. Micro-Win- 
chesters seem to be on course. 


Here's a quick, easy way 
to hold work for sanding, 
gluing, sawing, and more 


By V. ELAINE SMAY 


Richard Meyer, a retired architect and 
active workshop enthusiast, placed a 
board in the planing stop at the end of 
his workbench one day and began 
planing it. "The stop was old and worn 
and the board kept slipping off the 
bench," he says. "I was exasperated 
and decided there should be a better 
way to do the job." 

Now there is. In fact, there's a better 
way to do a whole slew of clamping 
and holding jobs. After five years 
spent designing, hand-building proto- 
types, and getting a patent, the inven- 
toris now marketing the Meyer-Vise, 


a unique and versatile bench-top 
clamping system. 

A Meyer-Vise kit contains four plas- 
tic cams and a special fence with hold- 
ing pins. These parts are made of a 
fiberglass-impregnated ABS plastic 
specially formulated to have both 
strength and the necessary coefficient 
of friction. The kit also contains 
instructions and a template for drill- 
ing a grid of 34-inch holes, two inches 
on centers, in your workbench top or 
in a separate panel. Each cam pivots 
on an offset pintle, which is sized to 
snug into the %-inch holes. The fence 
has three diagonal rows of arched cut- 
outs; the holding pins slip through 
them and into the holes. The size of 
the grid is the only limitation to the 
size of your clamping area. To hold 
larger pieces, two or more Meyer- 
Vises can be used together. 

The photos show how to set up the 


Meyer-Vise holds work firmly enough to 
allow drilling, sawing, or routing outboard 
of the bench. It can grip work as irregular 
as this rocking-chair section (inset). 


vise. You put the fence on the drilled 
grid and secure it with the two holding 
pins. Then you place your work piece 
against it. Next, you push the cam 
pintles into holes near the periphery 
of the work piece and turn the cams to 
tighten the work piece against the 
fence. Two cams tighten when you 
turn them to the left, the other two 
turn to the right to tighten. Thus the 
vise can secure the work against pres- 
sure from all directions while you 
sand, plane, saw, drill, or rout it. It can 
also clamp work for gluing, forming, 
and assembling even intricate forms. 

The Meyer-Vise is $14.45 (ppd.) 
from the Meyer-Vise Co., 5363 Agana 
Dr., Santa Barbara, Calif. 93111. 
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FORD for '83 
—-slipoery shapes, 
more power, 


chop-top Mustang 


Dearborn gets competitive with 
a meaner muscle car, fuel injection, 
five speeds, and leaner, cleaner models 


By JIM DUNNE 
PHOTOS BY GREG SHARKO 


Major changes, ranging from completely new body shapes 
to detail substitutions in power trains, abound in the eight 
Ford Motor Company lines for 1983. And there are more to 
come later in the year. Styling revisions for the Thunder- 
bird and Cougar coupes are the most obvious, but LTD, 
Marquis, and Capri also have eye-catching new designs. 

Here's what to look for: 

€ Aerodynamically efficient shapes for luxury cars. 

€ Five-speed transmissions for selected Mustang/Capri 
and Escort/Lynx models. 

e Smaller, redesigned LTD and Marquis. 

€ Fuel injection for Escort GT and Lynx RS. 

€ A talking instrument panel. 

€ More power for Mustang/Capri's 302 V8. 

In addition, Ford plans to introduce two new car lines, 
the compact Tempo and Topaz sedans, later in the 1983 
model year. Together, Ford's 1983 efforts total more than 
those of any other auto company. "You can never give the 
marketers enough new products, but this year the engi- 
neers have come closer than in any year I can recall," says 
Philip Benton Jr., vice-president of sales. 


Slippery T-Bird 


Ford decided to junk the boxy look of the 1982 Thunder- 
bird and Cougar and go with a smoother, less-air-resistant 
shape. The result is eye-pleasing and efficient. Ford claims 
a 0.35 aerodynamic drag coefficient for Thunderbird, lower 
than any domestic car in its class. Changes in the body 
surfaces include concealed drip moldings, a sloping hood, 
tapered fenders over wheel openings, a sharply angled 
windshield, flush taillights, and a rear-deck spoiler. 

Wheelbase of Thunderbird/Cougar is now 104 inches, 
four less than the 1982 model, and the weight has been 
shaved about 150 pounds. The standard engine is a 3.8- 
liter (231 cubic inch) V6. It can be teamed with either a 
three-speed or four-speed automatic transmission. Some- 
time later in the 1983-model run a 2.3-liter (140 cubic 
inch), four-cylinder, fuel-injection engine will be offered. It 
will have a five-speed manual-overdrive transmission. 
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For '83, Mercury dropped the ХЕТ suffix from the re- 
styled Cougar’s nameplate. It’s nearly a twin to the Thun- 
derbird in appearance, with only grille, taillights, and 
backlite differences visible from the outside. The formal, 
nearly perpendicular angle of the backlite was a much- 
discussed styling deviation among those who previewed 
the two cars. Suspension and steering are carry- over 
designs, so the chassis is well proved. 

Ford’s voice-alert system will be introduced on Thunder- 
birds and Cougars later in the model year. It delivers three 
oral messages: “The door is ajar,” _ the key i is in the igni- 
tion,” and “the headlights are on.” 


More muscle 


The addition of five-speed transmissions to Mustang/ 
Capri models and the Escort/Lynx and EXP/LN7 lines 
rounds out Ford’s transmission lineup for small cars. The 
new gearboxes bring improved performance to the Mus- 
tang/Capri and better fuel economy to Escort/Lynx. Big- 
gest news in the small-car group is the Escort GT/Lynx RS, 
which uses a fuel-injection version of the standard 1.6- 
liter (98 cubic inch), four-cylinder engine. Ford claims this 
model, equipped with a special suspension, five-speed man- 
ual transmission, and front and rear spoilers, will make 
zero to 60 mph in “about 11 seconds.” 

The fuel-injection system is a multi-port type that does 
not have the smooth transition between power settings 
that the carburetor engine offers. Instead, a push on the 
accelerator pedal is followed by an abrupt change in engine 
power. Ford engineers tried to eliminate this by altering 
the accelerator linkage, but the problem persists. 

Mustang has a new grille and taillights, a convertible 
GLX body, and a four-barrel carburetor for the 302-cubic- 
inch (4.9 liter) V8. The 3.8-liter V6 engine replaces the 
3.3-liter (201 cubic inch) in-line six. Base engine is an 
improved version of Ford’s 2.3-liter four. Mercury Capri 
changes are similar in mechanical details, though that car 
has no convertible version. Capri does have a slick “bubble- 
back” hatch window not shared with the Mustang. 

The talk around Ford is that the 1983 V8 Mustang may 
be “the quickest car built in America” this year. Based on 
my short experience with a prototype Mustang in a seat- 
of-the-pants test, that assessment may be close to the 
truth. The new car seems capable of zero-to-60-mph times 
in the eight-second range, which would put it close to the 
Corvette and at least a second ahead of the GM F-cars. 

Continued 


Mustang GLX convertible with 302-cu.-in. V8 engine seems custom-made for sun worshippers who like to travel in the fast lane. 


Thunderbird's unitized body shows few 
changes in either steering or suspen- 
sion. Gas-pressurized front struts and 
rear shock absorbers have been in- 
stalled to provide a more controlled 
ride. The standard power plant is the 
3.8-liter V6; a V8 engine is no longer 
available. Performance suspensions are 
available with sticky tires, alloy wheels. 
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Little LTD uses a Fairmont chassis, improved to provide a quiet- 
er, smoother ride. There are three engine choices: 2.3-liter four 
(gasoline or propane), 3.3-liter in-line six, and 3.8-liter V6. 


Two new plush series are offered in 1983. The additions, 
called LTD and Marquis, are small, fuel-efficient sedans 
and wagons that use a slightly altered Fairmont/Zephyr 
body. The carry-over bigger cars, LTD Crown Victoria and 
Grand Marquis, remain as four- and two-door models and 
station wagons. 

Ford claims that extensive noise-control and ride- 
improvement details have been added to these models to 
bring them up to traditional big-car standards. Wind-tun- 
nel testing has led to a reduction of wind noise as well as 
better aerodynamics, and chassis changes, such as gas- 
filled front struts and shock absorbers, improve the ride. 
Wheelbase for the little LTD is 105.5 inches versus 114.3 
for the Crown Victoria; length is 196.5 versus 215 inches. 

The new LTD and Marquis bump the Granada/Cougar 
sedans from Ford's 1983 line. Fairmont and Zephyr will be 
run as 1983 models partway through the year until the 
front-drive Tempo/Topaz makes its debut next spring. з] 


Escort GT looks aggressive with its special exterior appoint- 
ments and front and rear spoilers. And well it should: 

The optional fuel-injection 1.6-liter four (cross section, above 
left) is said to punch the sedan to 60 mph in 11 seconds. 


GM for 83 


—more punch for small cars, 
plus a sleek convertible 


GM's J's get two peppier 
engines and a close-ratio 
five-speed transmission 


By JIM DUNNE 


You'll see few extravagant changes in 
the General Motors line for 1983, cer- 
tainly none of the magnitude of those 
of the past half-dozen years. Instead, 
GM's five car divisions will dole out 
detail improvements: Four-cylinder 
engines, overdrive transmissions, and 
styling face lifts are the new-car buy- 
er's appetite titillaters this year. 

Two four-cylinder engines top the 
list of new features: a 1.8-liter over- 
head cam for the Pontiac J2000, Olds- 
mobile Firenza, and Buick Skyhawk, 
and a two-liter, fuel-injection version 
of the Chevy 1.8-liter for the Chevro- 
let Cavalier and Cadillac Cimarron as 
well as the other J-cars. The new en- 
gines are aimed at improving the poor 
performance of the GM J-cars. While 
the cars are not transformed into 
muscular types, off-the-line accelera- 
tion is about 10 percent better, accord- 
ing to prototype test results. 

A new five-speed manual gearbox 
has been added to the J as another 
performance booster. The transmis- 
sion has closer ratios between the first 
four gears and a more aggressive (eco- 
nomical) overdrive in fifth. It’s im- 
ported from Isuzu, GM’s associate in 
Japan. While the EPA ratings for the 
1983 J-cars with the two-liter engine 
and five-speed may be lower than 
those of the 1982 models, the actual 
driving mileage may be better. 

“We find that the prototype cars can 
loaf along at legal speeds on the high- 
way, reports Cadillac's Thomas Pat- 
rick, manager of product planning for 


Cimarron. "So we expect that, overall, 
customers will get better mileage 
than they did last year." 

Since the Cimarron has both the 
two-liter engine and five-speed, it's 
a good example for evaluating GM's 
most important 1983 revisions. Speci- 
fication tables tell most of the story. 
The compression ratio was raised 
from 9.0:1 to 9.3:1. A throttle-body 
fuel-injection system replaces the car- 
buretor of last year's 1.8-liter engine. 
The five-speed has a 0.74 overdrive 
ratio, compared with the 0.81 of the 
1982 four-speed, plus more-economi- 
cal ratios in the first three gears. 

"We are looking at a two-2Y2-sec- 
ond improvement in acceleration to 
60 mph," Patrick says. "And most of 
that's in the first few seconds, where 
the customer feels a big difference." 

If Cadillac results are accurate, the 
Cimarron takes just over 14 seconds 
in the zero-to-60-mph test, just what 
the customer is looking for in a sporty 
luxury sedan. 

A new combustion-chamber design 
holds one secret to the two-liter's in- 
creased smoothness and power. GM 
calls it "swirl port induction." That 
means the air-fuel mixture is brought 
into the combustion chamber in a 
swirling path through a curved in- 
take-manifold end. The result is more 
efficient mixing plus faster burning of 
the mixture. The more homogeneous 
mixture is important. It permits the 
9.3:1 compression ratio, the key to 
more engine sinew. 

Cadillac also made changes in the 
chassis and body to upgrade the ride 
and cut down on noise inside the pas- 
senger compartment. "We have a new 
bushing mount for the engine instead 
of the opposed-pad design of 1982," 
points out Patrick. "It reduces idle 
shake by enhancing engine isolation." 


To cut down on road noise, a softer 
rubber composition is used in Cimar- 
ron's rear-shock lower bushings. In 
the front-spring struts a gas-filled 
wrapper absorbs air from inside the 
reservoir, soaking up shock, in an ex- 
clusive Cadillac design that keeps 
strut damping constant "under all 
conditions." 

Itook a 60-mile comparison drive in 
both 1982 and 1983 Cimarrons and 
could easily detect the difference 
these changes make. The 1983 is obvi- 
ously quieter in ride, the engine has 
less shake, and the performance— 
though not spectacular—is decidedly 
better, especially when the clutch is 
eased out. The 10 percent power boost 
means no speeding up ofthe engine to 
get the car rolling. 

Pontiac is the lead division in pro- 
ducing the new 1.8-liter engine for the 
corporation. This is a world design 
that originated on the planning 
boards at GM's Adam Opel AG. The 
engine platform— pistons, crankshaft, 
iron block, aluminum head—is built 
in Brazil in what Ron Rogers, Ponti- 
ac’s project manager for the engine, 
describes as "our most advanced and 
highest quality plant." Then it's 
shipped to Pontiac for attachment of 
all accessories, including a throttle- 
body fuel-injection system. Horsepow- 
er is about the same as that of the 1.8- 
liter four used in J-cars last year, but 
torque is better. Why replace last 
year's 1.8-liter four with another en- 
gine of the same size? 

"It's more responsive off the line 
and at part throttle," explains Rogers. 
"And you get freedom from stalls, 
sags, and loss of power at high alti- 
tudes." All these add up to better driv- 
ability, according to Rogers. 

In addition, the new engine is tuned 

Continued 
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Riviera convertible (top) is the first soft- $24,000. Buick Regal T-Type coupe is 
top car for GM since the 1976 Eldorado. equipped with a turbocharged engine, 
Price of the limited-production model: special wheels, trim, and paint (above). 
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for low-end torque at a sacrifice of 
high-speed power. "We want to get 
more off-the-line speed," Rogers con- 
tinues. “Our J-car-customer feedback 
cited ‘feeling of power’ as the number- 
one preference.” 

Rogers claims that the new engine 
plus the change in gear ratios give 
J2000 just that. “The customer re- 
sponds to the distance traveled [accel- 
eration] in the first five seconds," Rog- 
ers says. “So zero-to-60-mph numbers 
can be misleading. With the 1983 en- 
gine he'll feel more power at start-up, 
and that's what he's looking for." 

The balance of changes in GM's 
1983 lineup are minor in comparison 
with the J-car's engine revisions, and 
they can be best described as freshen- 
ing moves in selected car lines. New 
grilles show up on the G-coupes, and 
the X-cars have redesigned instru- 
ment panels. Buick's dreamy Riviera 
convertible could boost that car's pop- 
ularity to double what it is now, ex- 
cept for the fact that production will 


be limited to only a few thousand this 
year. The price of that car could be 
a big impediment, too: It’s at the 
$24,000 level. 

Transmission changes in other 
model lines are restricted but offer 
better fuel economy or more flexibili- 
ty in manual-gearbox-equipped mod- 
els. The A-cars—Celebrity, 6000, Cen- 
tury, and Ciera—have new overdrive 
automatics; Camaro and Firebird get 
a new five-speed manual; and all 
Chevettes and T1000’s have five- 
speed manuals for 1983. 

GM is saving the best for last in in- 
troducing its 1983 models. Early next 
year, the first major change in Cor- 
vette in 13 years will be shown. That 
car will be hundreds of pounds lighter 
and have a newly styled body. It will 
continue with its main-force 350-cu.- 
in. V8 engine to ensure that Corvette 
remains the premier performance car 
built by a U.S. manufacturer. We'll 
have a full report on it in an early '83 
issue. Ш: 
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Cimarron (top) wem a new grille and fog 
lamps; under the hood, a new engine and 
transmission. Monte Carlo (middle) has a 
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is the 1.8-liter overhead-cam four. Con- 
ceived in Germany and built in Brazil, en- 
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U.S. version of GM's newest world engine 
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new grille and a more аса interior. 
Firenza (bottom), Oldsmobile's version of 
the J-car, now comes as a wagon. 


gine is finished at Pontiac for J2000, Sky- 


hawk, and Firenza. TBI and aluminum 
head are salient features for 1983. 
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CHRYSLER 
for 83 


-posh froni-wheel-arive models 
for fhe comeback car company 


The K-car line keeps 
growing, with two bigger 
and fancier models 


By JIM DUNNE 


Posh new sedans based on the K-car 
chassis and a Peugeot engine to 
replace the Volkswagen four now used 
in Horizon/Omni are at the heart of 
the changes in the 1983 Chrysler car 
lines. In addition, the comeback car 
maker offers improvements in en- 
gines, transmissions, and noise con- 
trol that further enhance its entire 
front-wheel-drive lineup. 

"Front-wheel drive coupled with 
excellent fuel economy, seating for up 
to six passengers, attractive styling, 
smooth ride, easy handling, and ease 
of service are features that buyers 
want," says Tom Pappert, vice-presi- 
dent of sales for Chrysler. 

Those features are markedly evi- 
dent in Chrysler Corp.'s two new pres- 
tige car lines,the Chrysler E Class and 
Dodge 600. The two cars are identical 
except for grille, taillight, and trim 
differences. They're the latest ver- 
sions of Chryslers now-famous K- 
cars, and they borrow heavily from 
the Reliant/Aries and LeBaron/400 
models. 

As befits a high-ticket car, E Class/ 
600 received special attention to 
reduce noise and vibration. During 
sample rides in both E Class and the 
600, I noted a big improvement in 
noise levels inside the car. There's also 
an improvement in interior space, 
with three more inches of stretch-out 
room in the rear. Here's what Chrys- 
ler engineers did: 

Engine and íransaxle noise and 
vibration: The engine mounts' rubber 
pads were softened by 30 percent to 
soak up engine and transaxle-gear 
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noise. Air-induction hardware, in- 
cluding the air-cleaner body and snor- 
kel, was stiffened with additional rib- 
bing and insulated with rubber to iso- 
late vibrations. Noise engineers must 
now pay special attention to the air 
system because as cars get lighter, 
small vibrations are transmitted 
through thinner body panels instead 
of being soaked up by the mass of 
heavy sheet metal. Separation of the 
passengers from engine-compartment 
noise was improved by adding another 
layer of sound-insulation material to 
the fire wall and by installing tighter, 
larger seals around the brake- and 
accelerator-pedal shafts. Further, 
counterweights and low-rate springs 
were installed in the transmission and 
clutch to dampen the effect of engine 
vibration. 

Wind noise: Chrysler made 10 sepa- 
rate changes in the E Class/600 
aimed at reducing wind noise. A 
plastic door-handle seal that pre- 
vents air leakage through the handle 
opening into the inner door cavity 
is one example. Sound-absorbent 
stuffing and mastic patching were 
added to other areas. 

Door-closing noise: Finally, the old 
bugaboo of tinny-sounding doors was 
attacked. The handle and latching 
mechanism are completely insulated 
in areas where metal meets metal. 
Also, a coat of sound deadener was 
painted on the inside of the door's met- 
al panel to stop the ringing noise when 
doors are slammed. 

In a switch that was supposed to 
take place last year but was delayed 
for scheduling reasons, Chrysler chose 
the Peugeot overhead-valve 1.6-liter 
four-cylinder engine to replace the 
Volkswagen-based 1.7 liter as the 
standard power plant in the Horizon/ 
Omni line. It has a cast-iron block and 
an aluminum cylinder head. Horse- 


power is posted at 62, one less than 
the 1.7. 

The engine is currently available 
with either a four- or five-speed man- 
ual transmission. Later in '83, a three- 
speed automatic will be offered. 

Chrysler's own 2.2-liter four has 12 
percent more horsepower—up from 84 
to 94—and nine percent more torque 
than it had when it was first intro- 
duced in 1981. In addition, fuel econo- 
my has been boosted and drivability 
improved. 

Most of the improvements come 
from detailed tuning of the exhaust 
and induction systems and combus- 
tion chamber. A major contributor to 
the horsepower gain was an increase 
in compression ratio from 8.5:1 to 
9.0:1. A new feedback ignition system 
that retards spark advance when 
engine knock is electronically de- 
tected was the key to safely increasing 
the compression. 

Personally, I have a difficult time 
telling the difference between the 2.2- 
liter and the bigger 2.6-liter four that 
Chrysler offers as an option on its K- 
car lines. The refined 2.2 is a remark- 
able challenge to the 2.6. 

Also new for '83 is a talking instru- 
ment panel Chrysler has dubbed 
"electronic voice alert." It is perhaps 
an improvement that Chrysler could 
have done without. (See my comments 
in "Detroit Report," this issue.) 

The balance of Chrysler's 1983 line- 
up are virtually direct carry-overs 
from 1982. The New Yorker Fifth 
Avenue Edition, for example, is 
Chrysler's rear-drive prestige sedan, 
again available only in a four-door, 
six-passenger model. Later in the 
1983 model year, a front-drive New 
Yorker will be introduced as the top 
model in the E Class line. And with 
that final model, Chrysler will com- 
plete its lineup of K-cars. I: 


A close look at the E Class/600 (cutaway 
at top, photo left) reveals a design simi- 
lar to earlier and less-expensive K-mod- 
els. Bumper to bumper, the car mea- 
sures 185.7 inches; that's almost 10 
inches more than other K-cars. But drive 
trains are borrowed directly from the 
other K's. A much-improved 2.2-liter en- 
gine is standard, with the 2.6-liter four 
the only option. Fuel economy is expect- 
ed to be in the 26-to-29-mpg range. 
Chrysler's parade of newly introduced 
domestic convertibles leads off with the 
handsome LeBaron soft top (below left). 
Below, Chrysler may have one of the 
cleanest-looking dash panels to come 
out of Detroit this year. Horizon/Omni 
(bottom) gets a new 1.6-liter engine 
from Peugeot to replace the 1.7-liter 
VW-based four; performance is on a par 
with the 1.7. 


PHOTOS BY GREG SHARKO 
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Alliance provides American Motors Corp. with a sorely needed 
state-of-the-art competitor for the subcompact-car market. The 
Americanized Renault 9 has an estimated EPA mileage rating of 
35 mpg in the city and 50 on the highway. It's powered by a 
transversely mounted 1.4-liter, four-cylinder engine with fuel in- 
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jection, and offers as standard a four-speed manual transmis- 
sion, front-wheel drive, rack-and-pinion steering, and a unique 
rear twin-torsion-bar suspension. Inside, customers have their 
choice of vinyl, fabric, or leather, as well as other expected ame- 
nities such as air conditioning and special sound systems. 


Can a popular French car 
built in Kenosha, Wis., put 
AMC back in the running? 


By JIM DUNNE 


Renault is out to renew its former suc- 
cess with American buyers. Not since 
1958, when the French marque led 
import sales, has Renault had a really 
winning year. With the introduction 
of the Renault Alliance, however, 
American Motors believes it can re- 
awaken the interest of the American 
public in the Renault name. 

Alliance is the Americanized ver- 
sion of the French-built Renault 9, a 
car that’s been a blockbuster on the 
sales charts since its introduction to 
European buyers last fall. It’s being 
built at AMC’s refurbished Kenosha 
assembly plant, and AMC says it’s 
just the product needed to put Renault 
back in the race as a top seller in the 
U.S. Here are the reasons: 

€ The Renault's features match or 
better those of other cars in its class. 

€ Fuel economy will be “the best of 
any U.S.-built gasoline car.” 

® The AMC dealer network will 
push Alliance as its value leader. 

€ Ride, comfort, and handling “are 
on a par with the best in its class.” 

€ Manufacturing techniques will 
equal the best of Japanese makers’. 

AMC will sell Alliance against the 
small sedans from Chrysler, GM, and 
Ford at the lower end and such im- 
ports as Accord and Stanza at the 
higher end. The front-drive car has 
most of the significant technical fea- 
tures found in cars of its class. 

“Virtually all of the drive train and 
running gear is built in France," re- 
ports John K. Nemeth, director of 
RenAm Engineering. "The suspen- 
sion systems are identical, so the ride 
is the same as in the R9. However, Al- 
liance uses fuel injection; R9 has a 
carburetor. Also, some gear-ratio dif- 
ferences show up in the transmissions 
to give better fuel economy and to re- 
duce emissions in Alliance." 

Like most modern front-drive se- 
dans, the engine is transversely 
mounted: This is the most space-effi- 
cient drive-line layout. The rear sus- 
pension is also designed with space ef- 
ficiency as a prime consideration. It's 
a type not seen before in this country, 
with torsion bars set crosswise. Each 
bar is an assembly that extends no 
more than half the width of the rear- 
wheel track. However, the bars have 
the effective spring travel of twice 
their length. The secret is a doubling 
back of the bars within their own 
length. Each assembly is actually two 
metal tubes, one inside the other and 


joined at the inboard end by a spline 
arrangement. By twisting the wheel 
end, a spring action is set up through 
the length of both tubes, in effect dou- 
bling the length of the spring action. 
Benefits of this setup are independent 
suspension, longer spring travel, and 
a lower floor for the trunk and for 
rear-seat passengers. 

Two body styles, five-passenger 
two- and four-door sedans, make up 
the line. (Later, you can expect three 
more styles: two hatchbacks and a sta- 
tion wagon.) There's a choice of trans- 
missions: four- or five-speed manual 
or three-speed automatic. 

Alliance weighs less than 2,000 
pounds. That, plus the smallish size of 
the engine, is the underlying reason 
for its exceptional fuel economy. AMC 
predicted 35 mpg in city driving and 
50 on the highway when the car was 
introduced to the press last June. 
Some diesel models from U.S. makers 
may surpass those figures, but AMC 
is confident that Alliance will be the 
leader among U.S.-built gasoline 
Cars. 

As part of its marketing plan, AMC 
is relying heavily on the fact that Al- 
liance will combine American manu- 
facturing skills and a solid dealer net- 
work with the best sedan in Renault’s 
lineup. The 1,300-plus AMC dealers 
will feature the car as the premier 
value in the AMC-Renault line. That 
should guarantee 150,000 to 200,000 
sales а year—AMC’s goal. 

Top priority is given to quality. 
AMC is copying the highly automated 
assembly techniques Renault uses in 
France. “Our record investment of 
$100 million in our Kenosha plant 
was made to ensure that the Renault 
Alliance quality level equals or ex- 
ceeds the best of the competition,” 
says George A. Maddox, vice-presi- 
dent of manufacturing operations. 
“Bodies are formed on an automated 
line that uses 28 Unimate robot weld- 
ers. The engine cradle line is so pre- 
cise that wheel alignment is set dur- 
ing assembly.” 


PS road test 


My own 350-mile road test with Al- 
liance confirmed AMC’s claims of ex- 
ceptional ride and handling. Greater 
spring travel for the rear wheels and a 
longer wheelbase than that normally 
found in a small car are two of the se- 
crets here. The rear wheels have been 
moved back from the normal position 
in a car of this size. That makes a big 
difference in ride. Instead of the ex- 
pected bouncy reaction, the ride was 
smooth and well controlled. 

Added room is provided for the legs 
and feet of rear-seat passengers by the 
"pedestal base" of the front seats. In- 


stead of having two runners on the 
left and right sides of the seat base, 
the seats are set on a single support 
below the center of the cushion. Rear- 
seat passengers can place a foot on ei- 
ther side of the pedestal beneath the 
seats where more room for stretching 
out is available. I found this setup an 
ideal solution for giving rear-seat pas- 
sengers more foot room. Why didn’t 
someone think of this sooner? 

In addition, the front seats have 
three position adjustments, including 
a rocking motion that should allow 
even the most discriminating to find a 
comfortable position. 

On the road, the car is carefully 
obedient to the turns of the steering 
wheel, with little of the under- and 
over-steer response typical of some 
front-drive sedans. The manual steer- 
ing system is precise and predictable. 

Like other Renaults, Alliance is de- 
signed to operate at relatively high 
engine speeds. But engine noise and 
vibration remain at low levels and do 
not become the problems they were on 
previous Renault products. The 49- 
state four-cylinder engine is en- 
hanced by a Bendix throttle-body 
fuel-injection system that makes for 
smooth, even running; quick starts; 
and more control over fuel consump- 
tion. California models, because of 
stricter emission requirements, come 
with a more sophisticated Bosch mul- 
ti-point system. 

Performance is sprightly with the 
five-speed transmission. Using only 
the first three gears, zero-to-60-mph 
times average just over 15 seconds. 
That compares favorably with Chev- 
ette and is slightly behind similarly 
equipped Horizons and Escorts. Care 
must be taken to avoid front-wheel 
spin during full-throttle takeoffs. 
Revs must be kept well below 4,000. 

Alliance's styling is essentially a 
carry-over from the R9. Headlights 
are dual American-style sealed 
beams. The only major differences 
show up in the bumpers, grille, and 
taillights. The bumpers are smoothly 
integrated into the front and rear 
fenders, and bumper color matches 
body paint. AMC says five-mph bum- 
pers will remain on the car indefinite- 
ly, despite the recent 2'2-mph allow- 
ance by federal standards. 

Will Alliance do for AMC what the 
K-cars did for Chrysler? Only the buy- 
ing public knows for sure. But Alli- 
ance represents an impressive effort. 
Engineers and designers from both 
AMC and Renault have worked close- 
ly for more than two years to present 
a technically advanced and aestheti- 
cally appealing automobile. You can 
expect a complete PS road test of Alli- 
ance in a future issue. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Hovercraft fireboat 


Two 40-ton fireboats ordered 
for patrol of a 38-mile water- 
front in Tacoma, Wash., 
won't produce damaging 
wakes—even at 30 knots. The 
boats, which can deliver over 
half their own weight in 
water each minute, ride on 
an air cushion. Britain's 
Vosper Hovermarine Ltd. 
makes them. 


Bike bottle 

Just slip the water-bottle 
loop onto the hook-covered 
base and you're ready to roll, 
says Cannondale Corp. (9 
Brookside Place, George- 
town, Conn. 06829-0122). The 
fast-connect, 24-ounce bottle 
for bikes has a wide mouth 
for ice. Price: $9.95. 
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Advanced fighter 


Movable rectangular engine 
nozzles that deflect exhaust 
may make future fighters 
more maneuverable. A wind- 
tunnel concept model under- 
goes tests at the Air Force's 
Arnold Development Center. 
Small canard wings up front 
help trim pitching move- 
ments from the nozzles. 


Warm fibers 


Tiny pockets of air trapped in 
Dacron 113 polyester provide 
its most thermally efficient 
insulation yet, says Du Pont. 
The four-hole fiber, shown in 
a photomicrograph cross 
section, was field-tested in 
sleeping bags by the Ameri- 
can Everest expedition. 


Cold pad 

Tape or hold on a Sportslife 
pad to relieve muscular pain 
and swelling from contact 
sports or exercise, says the 
maker. Pressure produces a 
cooling effect that lasts about 
30 minutes. Wedo, Im Portu- 
gall 9c, D-6370 Oberursel 
near Frankfurt, W. Germany. 


Peregrine trainer 


Unusual winglets on the sin- 
gle-engine Peregrine jet point 
down instead of up. The 
aerodynamic feature adds lift 
and reduces vortex drag. The 
Gulfstream American (Betha- 
ny, Okla.) test-bed aircraft, 
proposed as a trainer, has 
had over 100 hours of flight 
tests. 


Jogger's sprayer 
Squeeze the pistol-like spray- 
er on Aquarius for a moisten- 
ing spritz while you're on the 
go. The quart-sized backpack 
lets runners or other athletes 
prevent dehydration without 
stopping for a drink. Price: 
$30. Plasmetics, Inc., 46 Old 
Camplain Rd., Somerville, 
N.J. 08876. 


Oil-less compressor 
A rotary, two-stage compres- 
sor delivers oil-free air for in- 
dustrial applications. That's 
because the compression 
chamber needs no oil or 
coolant, says Ingersoll-Rand 
(Woodcliff Lake, N.J.). Rotors 
(inset) in its RDL model trap 
and compress air twice per 
revolution without touching. 


Safety film 


Clear Saxonite safety film 
applied to plate or window 
glass lessens the danger of 
flying glass shards, claims 
National Metallizing (Cranbu- 
ry, N.J. 08512). The tough 
organic film has a self- 
adhesive, pressure-sensitive 
coating. It's applied by 
factory-trained workers. 


Long-life batteries 


Duracell alkaline lantern bat—~ | 


teries can hold most of their 
original capacity for up to 
three years, claims Duracell 
International (Bethel, Conn.). 
The MN908 has four cells 
and the MN318, eight cells. 
Both six-volt manganese bat- 
teries replace zinc-carbon 
designs. 
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Rigid racket 

The Max 200G is hollow- 
injection-molded. This new 
technique makes the graphite 
racket stiffer—and easier to 
control—than other mid-size 
rackets, says Dunlop Sports 
(Box 3070, Greenville, S.C.). 
The racket also has a five 
percent larger "sweet spot" 
than others its size. $170. 


Colossal door 


At 360 tons this 23-ft.-high 
door could guard a treasure. 
The poured-concrete door 
has just '-in. clearance 
under its eight-ft.-thick base; 
it keeps radiation from escap- 
ing a high-energy-laser target 
room. Overly Mfg. Co. 
(Greensburg, Pa.) made it for 
Lawrence Livermore Lab. 


Le fast car 


Le Car, Renault's baby, 
grows up. The two-door 
hatch is only two in. longer 
than the standard model. But, 
fitted with the R5 Gordini 
Turbo, the little car sprints to 
62 mph in 9.1 seconds and 
can top 115 mph. Four large 
disc brakes give stopping 
power to match performance. 


Underwater tool 


Sea water—not oil—powers 
this hydraulic wrench. With 
it, a Navy diver drilled a %- 
in.-diameter hole in a 2-in.- 
thick steel plate. The tool 
also fastens bolts, providing 
more than 1,100 ft.-Ibs. of 
torque in 10 seconds. Just 
one hose supplies the pres- 
surized sea water. 


Cost cutter 


Cheaper electricity from the 
sun—that's the promise of 
this photovoltaic array. It's 
the first commercially avail- 
able panel made with semi- 
crystalline silicon solar cells. 
These are easier to make 
than single-crystal versions— 
and should be cheaper, says 
Solarex (Rockville, Md.). 
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Plastic prop 

The propeller isn't all plastic. 
Each blade encases an alumi- 
num spar within its fiberglass 
shell. This weight-saving de- 
sign by Hamilton Standard 
should improve performance 
of future advanced commuter 
turboprops such as the 49- 
passenger French-ltalian 
ATR-4. 


Light clothes 
Foul-weather wear needn't 
weigh you down, says Sierra 
West (6 E. Yanonali St., San- 
ta Barbara, Calif. 93101). 
Made of 1.1-oz. rip-stop 
nylon laminated to “breath- 
able" Gore-Tex, the L.I.T.E. 
Gear jacket weighs 11 oz.; 
matching pants, seven oz. 
The $239 outfit will lighten 
your wallet, too. 
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Heat-holding spa 
No more tepid whirlpools: 
Hot Spring Spa has 130 Ibs. 
of foam insulation inside its 
plastic shell. A thick, vinyl- 
covered foam top also keeps 
the heat in, says Watkins 
Mfg. Corp. (342 E. Myrtle St., 
San Marcos, Calif. 92069). 
The spa costs $3,995. 


Auto switch 


Do you—or your kids—always 
forget to turn off the base- 
ment light? The Lites-Off 
switch will do it for you. In 
the timer position, it cuts the 
light after 15 minutes. Ectec, 
19138 Old Vineyard Rd., Los 
Gatos, Calif. 95030. $14.95. 


Aerosol caulks 


Touch 'n Caulk's nozzle dis- 
penses paintable acrylic 
caulk, says Convenience 
Prod., 4205 Forest Pk. Blvd., 
St. Louis, Mo. 63108. An 11- 
oz. can costs $5.29. Acrylic 
Caulking Stuff resists water 
and mildew, claims Insta- 
Foam (1500 Cedarwood Dr., 
Joliet, 11. 60435). $5.29. 


Ceiling heater 

For a clutter-free floor, put 
the heater on the ceiling. 
Warm 'n Safe radiant heater 
keeps an eight-ft.-sq. area be- 
low it comfortable, says Arm- 
strong. The two-by-four-ft. 
panel mounts on plaster and 
dry wall or in the grid of a 
dropped ceiling. $90. 
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Thinking 'stat 

On extra-cold days, Magic- 
Stat starts the furnace early. 
A microprocessor lets you 
program six different temper- 
atures for each day by push- 
ing only the “change” but- 
ton. Quad Six (3135 S. State 
St., Ann Arbor, Mich. 48104) 
makes it. Price: $80. 


Most miserly shower? 


Most water-saving shower heads spray about three gallons 
of water a minute. The UltraSperse 310 has a miserly flow 
of one gallon per minute, says Minnco (Box 310, Arnold, 
Md. 21012). And when you release the button to soap up, 
the flow dwindles to a dribble. The Navy developed this 
scanty shower to save water aboard its ships and is pres- 
ently outfitting the entire surface fleet with it. You can in- 
stall one in your home for $52.45. 


\Nhats New 
IN TOOLS 


BY V. ELAINE SMAY 


English lathes 


Two wood-turning lathes 
made by Arundel of England 
are now available from Gar- 
rett Wade Co., Inc. (161 Ave. 
of the Americas, New York, 
N.Y. 10013). The standard 
M230 ($795) takes up to nine- 
by-36-in. stock. Heavy-duty 
M300 ($1,495) handles stock 
up to 12 by 42 in. 


No-mess caulking 


The Finish-It caulking tool 
scoops up excess caulking 
and creates a neat bead in 
one step, says the maker. 
The tool can be used in any 
90-deg. joint. The tip can be 
trimmed to leave a variety of 
bead sizes. It's $2 from Sash- 
co, Inc., 1395 S. Acoma St., 
Denver, Colo. 80223. 
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No-clean sprayer 

A disposable paper cup is the 
paint reservoir for the Dock- 
en siphon-tube spray gun. 
You clean the siphon tube by 
spraying thinner through it. 
The gun is $40 from Aircraft 
Tool Supply Co., Box 475, 
Oscoda, Mich. 48750. It 
works off an air compressor— 
40 to 120 psi. 


Handy sander 


Adhesive-backed sandpaper 
in a roll slides into this 
molded-plastic sanding block 
from 3M. You slip in a roll 
and pull out enough to cover 
the 2'4-by-five-in. pad. Need 
a change? Tear off the old 
section and pull out a new 
one. Sander is $6.50; refill 
rolls, $2.85. 


Self-adjusting bar 
You can cut wood for hours 
without readjusting chain 
tension with the Halverson 
Auto-Tension chain-saw bar, 
says the maker. A spring- 
loaded tip maintains the 
proper tension, which means 
smoother sawing and less 
chance of kickback. A two- 
point oiling system helps 
prevent heat buildup, so the 
chain stays sharp longer. The 
spring-steel bar resists bend- 
ing; if it does bend, you can 
reshape it by hand, the 
company claims. In idle, an 
automatic brake holds the 
chain. Sixteen-in. bar is 
$43.75; 18-in. bar, $45.75—in 
stores or from the maker, 

T & T Industries, Inc., Box 
51, Spooner, Wis. 54801. 


Paper carrier 

Carrying pasted wallpaper is 
easier with the Paper Hang- 
er's Helper, says Aqua-Tainer 
(55 Doris Ave., Joliet, Ill. 
60433). A clip on the handle 
holds the strip (top). You 
align the paper, release the 
clip, slide the tool to the ceil- 
ing and then back down 
(above). Price: $5.50. 


Ship-shape shop 
With a combination of bins, 
drawers, shelves, and spe- 


cialized racks (for hand апа. 


power tools) you can cus- 
tomize your tool storage. The 
Termotex Combi System is 
completely modular and can 
grow with your needs. Ten- 
cate Mfg. Co. Inc., Box 1245, 
Northbrook, 111. 60062. 


Folding horses 
These sawhorses' legs fold 
up for convenient carrying 
and storage, lock open for 
stability in use. The Black & 
Decker Folding Sawhorses 
are 30 in. high and have re- 
placeable fiberboard tops. 
The legs adjust for leveling. 
A single is $30; a team, $50. 


Dovetailer 


You can cut through dove- 
tails with a router and the 
Leigh Dovetail Jig. Pins are 
cut using the angled guide 
faces and a straight router 
bit, tails by using the square 
faces and a 15-deg. dovetail 
bit. Leigh Ind., Box 4646, 
Quesnel, B.C., Canada V2J 
3J8. It’s $150 (U.S.). 


Finger sparer 


Clamp Ripstrate to the fence 
of your table or radial-arm 
saw and its angled rubber 
wheels will hold the work 
against the fence, says Fisher 
Hill Prod. (Fitzwilliam, N.H. 
03447). You push the work 
through with a stick. Rip- 
strate ($52.50 ppd.) also pre- 
vents kickback. 


Carbide scribe 


You can do precise marking 
with your combination 
square and the Accuracy Plus 
scribe. The carbide tip marks 
metal, tile, and glass. Insert a 
pencil to mark wood. Scribes 
are $2.49 each or $6.49 for 
three from Forest Rivers Co., 
Box 657, Fall City, 

Wash. 98024. 


NNhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Robot chess 

Sure, you've seen micropro- 
cessor-controlled chess 
games before. But this one, 
the Robot Adversary, has a 
mechanical arm that actually 
moves the pieces on the 
board. It's distributed by 
Gavon/California Ltd., 3379 
Cerritos Ave., Los Alamitos, 
Calif. 90720. Price: $1,400. 
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Call screener 


Connect PriveCode to your 
phone to screen all calls: An 
electronically synthesized 
voice answers, and only call- 
ers who know a three-digit 
code get through. You'll 
know who they are and who 
they want before you pick 
up. It’s $495. IMM Corp., 150 
Monument Rd., Bala Cynwyd, 
Pa. 19004. 


Nighttime LCD 

Add state-of-the-art compo- 
nents to a clock radio and 
what do you have? The GE 
Model 7-4672. All its func- 
tions are instantly available 
by push button, and that dig- 
ital display you see uses a 
transmissive LCD: It's lighted 
from the rear for viewing in 
the dark. $58. 


Speaking books 

As they read, kids can slide 
the Magic Wand across bar 
codes printed on the page. 
Result: Words, songs, music, 
and sound effects are elec- 
tronically reproduced by the 
Speaking Reader from Texas 
Instruments. A box with the 
first book is $120; other 
books, $12 each. 


Auto talker 

Just talk—the boom micro- 
phone automatically starts 
the Regency (7707 Records 
St., Indianapolis, Ind. 46226) 
walkie-talkie transmitting to a 
friend. Stop talking and you 
receive a reply. The $100 unit 
works in the 49-MHz FM 
range for communicating up 
to 4 mile. 


Electronic drums 


Tap one of those four pads 
and you hear an electronical- 
ly created snare drum, cym- 
bal, or one of two types of 
tom-toms. Not enough? Push 
those bottom buttons and | 
you can create over 4,000 

more drum sounds. Synson- | 
ics, by Mattel Electronics, is 
amazingly realistic. $119. 


Videodisc player 
Now, trimmed down twice, 
Pioneer's new Laser Disc LD- 
660 player is just 5% in. 
high—and has a list price of 
only $600. The unit repro- 
duces CX-encoded audio in 
stereo. Video controls allow 
freeze frame, slow motion, 
scanning, and step frame. 


NNhats New 
FOR YOUR CAR 


BY JACK KEEBLER 


Traction aids 


Don't get stuck on winter ice: 
These studded rubber strips 
stow in your trunk for those 
slippery situations. The studs 
are carbon steel, casehard- 
ened for long wear and zinc- 
plated for rust protection. Hy- 
cor, Inc. (10 Gill St., Woburn, 
Mass. 01801), makes them. 
Price: $15. 


Rubber chains 
Nonmetal snow chains won't 
damage your tires or the 
road, says the maker (Temset 
AG)—and they provide a qui- 
eter, more comfortable ride. 
Yeti chains are made of Du 
Pont Kevlar and rubber. Ad- 
vanced Technology, 6265 Lit- 
tle Applegate Rd., Jackson- 
ville, Ore., distributes them. 


Cover-up 

Sleep later with a cab cover 
that screens the windshield 
and side windows of your 
van or mini motor home. 
Magnets fasten it to your ve- 
hicle, and safety flaps that fit 
between the doors protect 
against theft. Price: $46.50. 
A & E Systems, Inc., 3100 Se- 
gerstrom, Santa Ana, Calif. 


Electric blind 


Available in white, gold, red, 
blue, yellow, or brown, this 
electrically operated Venetian 
blind is controlled by a dash- 
mounted switch. Hitrix Ltd. 
(Victoria Rd., South Shields, 
Tyne and Wear NE34 6EX, 
England) claims no drilling or 
cutting is necessary for in- 
stallation. Price: about $80. 


Low-drag gate 

Using this net gate may im- 
prove highway mileage by 10 
percent or more, says J-Mark 
(7373 Washington Ave., Min- 
neapolis, Minn. 55435). The 
flexible nylon netting offers 
less wind resistance than 
conventional steel gates and 
increases range of vision 
when backing. Price: $22. 


Panel protection 


Is road gravel chipping away 
at your automotive invest- 
ment? Textured, self-adhe- 
sive film protects car bodies 
from flying stones and road 
salt. It comes in clear or 
black vinyl from Trimbrite, 
Box 67, Holt, Mich. 48842. 

A six-by-72-in. roll of the 
nine-mil film is $13.90. 
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Cheaper, simpler, clutchless: 


cycloidal 
transmission 


A stepless drive from an 
Australian mathematician 
provides an infinite ratio 


By DAVID SCOTT 
DRAWING BY RAY PIOCH 


Imagine a continuously variable 
transmission (CVT) with no belts, 
traction rollers, or even gears, and an 
amazingly wide stepless ratio spread 
from super-high overdrive to a barely 
moving low. 

Such a design won Eric Wilmott 
(photo above) a big cash prize on an 
Australian-TV inventors program, a 
Renault 18 GTS, and an all-expenses- 
paid trip to the recent International 
Inventors Exhibition in Geneva. At 
the Geneva show I puzzled long over 
one of the prototypes. The pancake- 
like device was only nine inches 
across and two inches thick, but ac- 
cording to Wilmott it could handle 25 
horsepower and 140 foot-pounds of 
torque. 

Wilmott moved the control lever to 
swing the motion-transforming rings 
concentric with the torque web. 
"That'sthe 1:1 ratio," he told me. "Try 
turning the input handwheel." As I 
did, the output shaft on the other side 
turned at the same speed. 

"Keep turning and watch what hap- 
pens when I move the lever." The ring 
swung increasingly off center, and I 
could see the output shaft slowing. 
"Full travel for maximum eccentrici- 
ty on this model gives a 6:1 reduc- 
tion," Wilmott said. Now the output 
shaft just crawled around, though 
with so much torque that I couldn't 
stop it from turning with my other 
hand. 

The Australian grinned. "We're 
transforming circular input rotation 
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into cycloidal motion, then back to cir- 
cular for the output,” he explained. 
“The ratio is changed merely by vary- 
ing the shape of the intermediate cy- 
cloids.” 

How does the cycloidal transmis- 
sion work? For a start, a cycloid is a 
curve generated by a fixed point on a 
circle rolling along a straight line 
without slipping. (You may remem- 
ber this principle as it was applied in 
Kenner’s Spirograph toy.) Continued 
rotation of the circle traces an endless 
series of connected loops, of which 
only the upper portions have perfectly 
circular form. 

These true arcs always span at least 
a 90-degree sector of a circle. The 
principle upon which the CVT is 
based is that four of these cycloids in 
sequence could theoretically be cut off 
above the non-circular cusps and 
reassembled as the circumference of a 
new, larger circle. 

“That’s just what I do mechanical- 
ly,” Wilmott explained. “The fabri- 
cated circle is an intermediate motion 
element between the input and output 
shafts. To alter the transmission ratio, 
I change the effective diameter of the 
circle by stretching out or squeezing 
in the overlapping cycloidal arcs that 
form it.” 

The input shaft carries a rotating 
disc with four radial slots 90 degrees 
apart and an open center on the outer 
side. Wilmott calls this the “torque 
web.” The output sleeve is coaxial 
with this shaft extension and has a 
toothed wheel that fits within the disc 
center. 

The wheel is engaged by four cou- 
pling pawls that are fitted in the slots 
and rotate with the disc. They are free 
to slide in and out, and the radial po- 
sitions of all four are controlled by a 
pivoting ring, called the "motion- 


transforming ring.” This ring is com- 
posed of two identical sections flank- 
ing the disc. Each half has a circular 
guide channel that locates the bear- 
ings on either side of the coupling- 
pawl pivots. 

Another important element is a 
pair of overlapping cams arranged to 
lift some of the spring-tensioned 
pawls off the toothed wheel while the 
wheel is being driven by other pawls. 
This is a critical function. “They con- 
trol the period of individual engage- 
ment and cut out the non-circular bits 
of the cycloidal cycle that I don’t 
want,” explained Wilmott. 

“Ratio is controlled by the degree of 
ring displacement from the center 
shaft. The geometry can be arranged 
for overdrive at one end of its swing,” 
Wilmott continued. “Move the ring 
the other way and you glide back past 
1:1 into very deep ratios like 1,000:1. 
Then the output shaft barely moves, 
but with tremendous torque. A bit 
more and it stops, though the input 
shaft is still turning. 

“That’s the neutral point, when the 
pawls are angled to grab the toothed 
wheel at a dead-center radial posi- 
tion. Now the torque web contributes 
nothing to forward motion. In a car 
this would de-couple the engine with- 
out any clutch.” 

What are the snags? One could be 
the clickety-click of the reciprocating 
pawls at high speeds. Another prob- 
lem is pawl switching, which causes 
intermittent coupling between the in- 
put shafts causing a slight (0.5 per- 
cent) cyclical speed variation rather 
than constant velocity. 

Given Eric Wilmott’s creative ge- 
nius, these problems are small, and 
without question we'll be hearing 
more about this unique transmission 
in the near future. "B 
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BS leisure-home plan 


Two-zone 
biosphere 


On chill days, close off the living room 
and bedroom above it to save heat; 
the remaining house is cozily livable 


By AL LEES COLOR RENDERINGS BY BILL PHILLIPS 


This lively house can be zoned for all seasons. The glazed 
west wall, with its stacked bays (paired windows and side- 
lights topped with a broader four-window bay), gives onto 
the living room below and a bedroom above. When fewer 
people use the house on a chilly weekend, you can close off 
both of these rooms: Tall insulating panels, hinged to fold 
compactly, can slide across the top of the stairs to butt the 
wood stove’s masonry enclosure; an insulated metal shut- 
ter can drop in front of the operating wood stove so that its 
heat moves out the side openings and radiates through the 
rear wall of the enclosure. On bright days the sunspace 
collects heat and shares it with the living area. At night (or 
on dull days) it is closed off from the house to avoid heat 
loss: You shut the doors and draw insulating shades. 

For summer use, of course, the complete house is opened 
to the free flow of fresh air and is ablaze with light. To 
prevent overheating you'd want insulating shades on the 
most exposed south windows, including those behind the 
sunspace. With these simple zoning adjustments, this “bio- 
sphere” remains self-sufficient in either warm or cold 
weather. 

In the floor plan, note that all interior doors are indicated 
with the conventional swing-arc symbol. All exterior doors 
are shown as a single solid line. There are three (not count- 
ing the overhead garage door): one between the entry trel- 
lis and sunspace, and two on the east wall—at the rear of 
the workshop and in the family room. The sliding glass 
door that opens from the living room onto the apron of the 
garage is a convenience option, to avoid walking around to 
the entry after parking in the driveway. You'd have to 
provide steps up to it, of course, from the sunken floor. 

That floor is dug into the earth to add variety to the open 
plan and to provide a 12-ft. ceiling for this handsome room. 
A two-story skylight shaft at one corner adds further dra- 
matic impact. 

The "box room" off the master bedroom is a walk-in clos- 
et that could also be used for bulky storage—or even as a 
darkroom, sharing plumbing with the adjacent bath. The 
other bedrooms share access to a sleeping porch. LH 
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T Section through house (left), at point indicated by arrows on 
E floor plans, shows how living room is sunk two feet into 


LN ground for added interest and ceiling height. Slatted canopy 
EN admits low winter sun to entry area but screens summer heat. 
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How to order your plans 


For architect's working draw- 
ings of this house, send your 
check to Alfredo De Vido, 699 
Madison Ave., New York, N.Y. 
10021. A single set is $100; 
four sets are $125. A complete 
materials list is $10 additional. 
Three other De Vido designs 
appear in Popular Science Lei- 
sure Homes—a book of 56 of 
the best plans in this series. 
Send $18.95 to Van Nostrand 
Reinhold Mail Order, 7625 Em- 
pire Dr., Florence, Ky. 41042. 
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A forest of mirrors in the 
desert makes history as 
sun-powered turbines roll 


By JIM SCHEFTER 


The glistening field of mirrors caught 
the desert sunshine. Over 1,800 helio- 
stats, sprawled in a fan-shaped array 
covering 70 acres, focused on the cen- 
tral receiver, a 45-foot-tall metal cyl- 
inder atop a 300-foot tower. 

Minutes later, the cylinder glowed 
white hot in the shimmering air, and 
the world’s largest solar-powered elec- 
trical plant made history. Solar One 
produced its first high-pressure, 700- 
degree-F steam, rolled the blades of a 
turbine generator, and sent electricity 
coursing into the power grid near Bar- 
stow, Calif. 

Solar One is a $141 million pilot 
project, designed and built by the 
McDonnell Douglas Corp. The 10- 
megawatt plant, operated by South- 
ern California Edison under govern- 
ment contract, is to go through a five- 
year test program. But already the 
concept seems solid enough to spur 
Edison into planning for a 100-mega- 
watt plant—to be on line by 1988. 

Solar-thermal technology does not 
convert sunlight directly into electric- 
ity as does a photovoltaic cell. Instead, 


114 | POPULAR SCIENCE 


E 


[ 787 
Met 


7 

co 4 МЕ 5 
NA * j s 
Ж 
И" 


METTUS 
E. 
- | 
ай 
n 3 i 
ENT Жү 


H К] 
edes 
| 


E 


TE E 


With power off, beams from mirrors con- 
verge in space (top). When focused on 


heliostats—steerable mirrors—reflect 
and concentrate sunlight onto a single 
steam (or other vapor) generating tar- 
get. The steam turns power-producing 
turbines. 

Since that first test last spring, a 
few problems have cropped up, includ- 
ing dead heliostats that won't track 
the sun, unexpected thermal gradi- 
ents, and some buckling of the panels 
in the central receiver. The system 
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receiver (above), sunlight generates 
steam to power turbines on the ground. 


was designed, however, to produce full 
power even with as many as 32 helio- 
stats out of operation. Heat stored in 
rocks and high-temperature oil can 
produce power for four hours. 

By the end of 1983 an automatic 
control system should be operational. 
With a crew of no more than four peo- 
ple, Solar One will automatically start 
each morning, run during the day, and 
shut down each night. 
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Kerosene 
heaters 


—the safest type yet is 
one you must install 


Latest version of the controversial 
kerosene heater is vented to the 
outdoors for goof-proof operation 


By AL LEES 


A third generation of kerosene heaters should do much to 
dispel the clouded reputation that has clung to this widely 
used but often feared appliance. The unit being installed in 
the photo on the next page—a Monitor 30—answers most 
objections to old-style portables: It can't be tipped or moved 
too close to flammable fabrics; since it's vented, it won't 
burn up the room's oxygen supply; and it won't be improp- 
erly fueled once attached to its own outdoor tank. 

Though more than 10 million households will buy kero- 
sene heaters of various types through 1985, there are still 
homeowners who shudder at the very mention of them— 
and several states and cities still ban their use. Why? 
Because through improper use people still manage to kill 
themselves with kerosene heaters. 

The fact is, according to the National Kerosene Heater 
Assn. (NKHA), there's no record of a single death or house 
fire caused by any modern kerosene heater, properly used. 


Diagram below shows how vent system being installed, next 
page, will work. Outside air is drawn in (around warm exhaust 


HEAT 
EXCHANGERS 


For more data: Brochure on Monitors (and one 
on portables) is free from Kero-Sun, Box 549, 
Kent, CT 06757. Coronas in photo at end of arti- 
cle are marketed by GLO-International Corp. 
3975 Dayton Park Dr., Dayton, OH 45414. For list 
of portables, write NKHA, 23rd Fir., First Amer- 
ican Center #15, Nashville, TN 37238. 


The bad reputation, NKHA insists, originally came from 
cheap, old-style units that were dangerous and smelly. It 
persists because of a few careless but tragic errors where 
users fueled one of the newer heaters with gasoline. 

In these second-generation portables, pressureless wick- 
type systems draw kerosene from a tank placed as far away 
from the combustion chamber as the size of the heater per- 
mits. If the flame goes out, the fuel won’t feed. (All heaters 
made or imported by NKHA members are UL listed.) 

But the new permanently installed vented heaters are 
intended as complete heating systems—ideal for room addi- 
tions, converted garages, and attics. Last year, Kero-Sun 
(an innovator in this field that, ironically, declines mem- 
bership in NKHA) introduced its Monitor 20, which pre- 
heats outdoor air for combustion as it exhausts byproducts 
(diagram below). It has push-button start-up, as well as a 
clock timer for automatic turn-on. 

Now Kero-Sun has just introduced a bigger brother, 
labeled Monitor 30. It has a 13,000-Btu-greater heating 
capacity (32,600 compared with the 20’s 19,600 rating) 
and offers new fuel-tank options that avoid the refilling 
nuisance: You can install a 55- or 275-gallon outdoor 
gravity-feed tank—or even a full-season underground 

Continued 


pipe) for combustion. Heat travels into series of heat exchangers; 
fan behind these draws in room air to blow through them. 
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outdoor fuel tank) is simple. We asked Kero-Sun for this demon- 
stration with its new Monitor 30 to show that a 2'/2-1n. hole 15 


Portable heater can warm casual rooms such as this workshop. 
Kero-Sun's Moonlighter burns for 36 hours on a 1.7-gal. tank. 
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needed for the pipe-within-a-pipe, forced-flue-and-heat- 
exchanger system. Second, smaller hole will be drilled for fuel 
line to 55-gal. drum tucked inconspicuously into planter at right. 


Earlier, smaller version of vented heater—Monitor 20—has a built- 
in capsule fuel tank that’s removable for refilling. 


Kerosene heaters 
[Continued] 


tank. Timing mechanisms can automatically turn the 
heater on and off twice a day. Both Monitors claim a 92 
percent fuel efficiency. (Venting does lose you a little: Most 
portables claim over 95 percent efficiency.) 

Kerosene heating appliances are rated in size by the 
number of Btu they produce per hour— from 5,000 to over 
30,000 Btu. To select the right size for a room, measure two 
walls to determine your square footage, then multiply that 
by 28to get the rough Btu output needed. Prices range from 
$180 for a small portable to $989 for Kero-Sun's Monitor 30 
(the Monitor 20 is $850). 

Both vented heaters shown on our color page could be 
installed in an hour or two. Just drill a 2v»-inch-dia. hole 
through an outside wall as shown. After mounting the 
vent-pipe assembly, drill a smaller hole for the fuel line 
and set the heater in place. "H 


Portable kerosene heaters: Use with care 


According to NKHA, imports on kerosene heaters climbed 
from 3,500 in 1974 to 3,154,000 in ‘81. The great majority of 
these new heaters are unvented portables that lack the 
features of the installed types. There are cautions you 
should consider before buying a portable. 

The typical new portable is a compact unit with safety 
switches to shut it off if it's tipped or jarred (a carry-over 
from their Japanese origin, where the switch was required 

as an earthquake precaution) and a burner designed for 
safety and efficiency, using a wick that absorbs fuel by 
capillary action, located above a non-pressurized tank. 

Most renewed interest in kerosene heaters has been 
spurred by energy conservation. The heaters are efficient: 
Almost all the fuel that's burned is converted into heat. But 
these units really come into their own when used for 
“zone” heating: You simply turn the central-heating ther- 
mostat down and use a kerosene heater to heat the room 
you are using. Savings can be spectacular. 

Despite requirements for boldly printed decals on these 
heaters, many users ignore safety precautions such as 
proper ventilation. Due to the near-total combustion, 
emissions are low and odors are keptto a minimum, so it's 
easy to forget about oxygen depletion. In a well-sealed 
room, these heaters can lower oxygen to a dangerous lev- 
el. NKHA and some manufacturers suggest opening the 
door to an adjacent room. Others recommend cracking 
open an exterior window. If you locate the heater under 
the window, you'll get no draft. 

Never fuel these heaters with anything but water-clear 
kerosene. No substitute will do—not aviation fuel, or No. 1 
fuel oil, or "dirty" kerosene. It's especially important to 
guard against putting gasoline in the heaters. Store your 
fuel іп a metal container clearly marked KEROSENE—and it 
shouldn't be a red can that could be filled with gasoline by 
mistake. Never refuel a heater indoors or when it's hot, 
and don't let children do the job.— Evan Powell 


Air controller 
compensates for 
negative pressure 


Negative pressure. These words describe a costly and 
potentially dangerous condition in your home. Use any 
appliance that exhausts air to the outside—anything from 
a bathroom fan or dryer to your fireplace or furnace—and it 
draws air from the inside. If your home is "loose," air is 
sucked in through cracks and windows to make up the dif- 
ference in pressure. But on well-insulated, or "tight," 
homes, negative pressure develops: Appliances become 
starved for air, and that causes inefficient, expensive 
operation. 

One cure: Skuttle's Make-Up Air Control. The tempera- 
ture-operated version mounts on the return-air side of the 
heating system and connects to an outdoor air supply 
through four-inch tubing and a screened hood. A bypass 
tube attaches to the warm-air side of the furnace. 

When the furnace blower starts, warm air flows through 
the bypass tube. And when the temperature rises, an 
adjustable heat-sensitive coil opens a damper in the 
intake-air duct. Fresh air flows in and is filtered, heated, 
and humidified before entering the living area. 

According to Greg Costley, engineering manager at 
Skuttle (Marietta, Ohio 45750), the sizing of the two tem- 
perature-controlled units is based on average residential 
requirements. Model 204, shown below, is for furnaces up 
to 150,000 Btu; model 206, over 150,000 Btu. The adjust- 
able bimetal coil allows further tailoring for individual 


| homes. But the lower temperature levels of heat pumps 


probably won't actuate the unit. For those installations, a 


| barometric control is used (model 216). It can be adjusted to 


open only if negative pressure exists. All models are avail- 
able nationally from heating and air-conditioning dealers. 
No suggested retail prices are available, but in my area I 
was quoted $50 to $60 for model 216 and $70 for 204 and 
206.—Evan Powell 


= ii 
Air-controller kit contains by- 
pass tubing, fittings, screened 
intake hood—but not intake 
tubing. Manual control knob 
on side of unit can be locked in 
open position for fresh air 
when central air conditioner is 
running. Installation (right) is 
simple: Use control flange as 
template and cut hole with tin 
snips. Air inside this home 
seemed noticeably fresher af- 
ter unit was installed. 
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Installing a wood stove? 


First: 


Reline your 


chimney 


Cheaper than a new 
chimney, relining makes 
your leaky chimney safe 


By MARK BITTMAN 


Facing another winter of rising fuel 
costs, many homeowners rebel. 

"Ill buy a stove, hook it up to the 
chimney somehow, and switch to wood 
or coal." 

This nonchalant method of install- 
ing a solid-fuel burner may save the 
homeowner some money, but it could 
result in massive creosote buildup— 
and a devastating chimney fire. 

Creosote can be controlled by fol- 
lowing a few simple procedures (see 
box), but a properly lined chimney is 
an essential starting point. An effi- 
` cient liner not only discourages creo- 
sote buildup, it also keeps flue fires 
confined to the chimney. 

The cost of a new liner? It can vary 
from about $250 to almost $2,500, 
depending on the method chosen and 
on the length and configuration of the 
chimney. (Prices given here are for 
a 25-foot-high, straight chimney.) A 
new chimney usually costs at least 
$3,000. 

When does a masonry chimney need 
relining? 

Most, if not all, chimneys more 
than 20 years old need a new liner. A 
large, old, cracked chimney may work 
fine with an open fireplace, in which 
high temperatures, strong updraft, and 
frequent feedings are the rule. But 
that oversize flue will produce a weak 
draft for a solid-fuel stove. Gases 
and particulates won't rush up and 
out but will have time to linger, cool, 
and condense, forming creosote 
buildup. 
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Lowering Super-Flex liner, professional 
installers hop to it. Novices would be well 


A poorly lined masonry flue also has 
plenty of cracks where creosote can 
nestle. If there’s a chimney fire, these 
cracks may allow sparks and flames to 
escape, setting the house afire. 

A new liner can be tailored to fit the 
stove. Proper sizing allows for a good 
draft and a warm flue, which combine 
to rush byproducts out of the chimney. 
This is not only more fuel efficient, it— 
and the liner’s smooth surface—cuts 
down on creosote. And since a new lin- 
er has no cracks through which flames 
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advised to keep both feet on the roof, 
though tube is fairly easy to handle. 


can escape, if a chimney fire did occur, 
it would pose less of a threat to the 
house. 

The first step in relining a chimney 
is to make a thorough inspection of 
the chimney’s interior and have it 
cleaned. Professional help is the key 
here, even if you're planning a do-it- 
yourself relining job. 

A chimney sweep can measure the 
chimney accurately, and he may find 
minor bends that would preclude 
using any liner designed for a perfect- 


ly straight chimney. He may also dis- 
cover structural flaws that need to be 
corrected. 


Ceramic liners 


Ordinary, pipelike flue tiles can be 
used for relining jobs even if the chim- 
ney has a slight bend or two. But you 
must have masonry skills or be will- 
ing to hire a mason. You'll have to 
mortar around the close-out door and 
stovepipe connection. And the tile sec- 
tions themselves must be joined with 
mortar or furnace cement to ensure a 
good seal. This usually means that 
you ll have to knock a few holes in the 
chimney, reach in to mortar between 
tiles, then patch up the brick. . 

If you have a perfectly straight 
chimney, the Acu-Set inflatable tool 
can simplify the job. The tool sets pre- 
mortared tiles in place (see diagram, 
next page), aligning them for a truly 
positive seal. At $550, only profession- 
als (or a group of neighbors) will want 
to buy an Acu-Set tool, but you may be 
able to rent one. 

All liners, especially those in ex- 
terior chimneys, can use insulation. 
The insulation helps keep the flue 
warm, and a warm flue means less 
creosote. So after installing flue tile, 
insulate the liner by pouring vermic- 
ulite between it and the chimney. Or 
you can seal the gap between chimney 
and liner at top and bottom to create 
an insulating dead-air space. 


Steel-lined chimneys 


Most homeowners who do the relin- 
ing job themselves choose to install 
stainless-steel liners. (Don't confuse 
these with flimsy, aluminum-clad 
stovepipe.) Stainless-steel liners vary 
in structure, installation procedures, 
and price. Three typical liners with 
do-it-yourself applications are re- 
viewed here; there are others. Renew- 
A-Flue ["What's New in Home Im- 
provement," PS, Nov. '81] was the 
first stainless-steel liner to be market- 
ed aggressively. It's designed specif- 
ically for homeowners and, given per- 
fect circumstances, can be installed 
in several hours. A basic kit for a 12- 
ft. chimney comes in diameters of either 
six or eight inches. The basic length 
may be extended by liner sold in two- 
ft. sections. Three different insert con- 
nector kits are available, so a variety 
of installations is possible. To line a 
25-ft. chimney costs between $400 and 
$500, depending on chimney design. 

Renew-A-F lue sections snap togeth- 
er, which is undeniably convenient. 
But once joined the sections can’t be 
separated, so don’t goof. 

Saf-T-Liner, another steel-liner kit, 
is comparable in design and cost. Saf- 
T-Liner offers four flue sizes—from 


five to eight inches in diameter. The 
liner sections must be screwed togeth- 
er before installation, making a more 
secure connection than the Renew-A- 
Flue. Saf-T-Liner also has a few more 
choices of elbow sections for use with 
angled chimneys than does Renew-A- 
Flue. But both systems lose their 
major advantage, which is simplicity, 
when used in anything but a straight 
chimney. 

Homeowners with offset or extra- 
tall chimneys may want to consider 
Super-Flex, a flexible stainless-steel 
coil that comes in 25-ft. lengths cost- 
ing $550. This system, which was 
designed over 50 years ago, may offer 
the easiest and most secure installa- 
tion available to the do-it-yourselfer. 

Depending on chimney height, you 
either cut the coil to proper length or 
join sections using slip connectors 
and rivets. Then the liner is just low- 
ered down the chimney. For a chimney 
with multiple bends, a helper below 
can tug gently on a rope attached to 
the liner's bottom. Or the rope can be 
fastened to a sheet-metal cone that's 
secured to the liner's bottom. Pulling 
with steady tension on the rope makes 
installation literally a snap. 

Once installed, Super-Flex is an- 
chored on top and bottom with stain- 
less-steel plates. (À similar flexible 
steel liner known as Z-Flex comes 
with a stainless-steel chimney cap.) 
Again, insulating with vermiculite or 
dead air is recommended. 

Can you hook up a stainless-steel 
liner to any solid-fuel burner? While 
nobody questions its suitability for a 
wood burner, some problems have 
arisen with coal burning. Gases given 
off by burning coal often form hydro- 
chloric and sulfuric acids that may 
condense on flue pipes, forming a cor- 
rosive substance known as smut. 
Smut can pit and even perforate some 
stainless steel. 

Saf-T-Liner comes in a ceramic- 
coated version that's said to prevent 
smut buildup. Makers of other steel 
liners say the steel is durable enough 
to withstand smut as long as the flue 
is checked and cleaned regularly. 


Professional jobs 


A professional can install any of the 
stainless-steel liners, as well as flue 
tiles. And there are some methods of 
chimney lining that can be done by 
qualified professionals only. These are 
usually chimney sweeps who hold the 
local franchise for nationally distrib- 
uted systems such as the form-and-fill 
method called Supaflu, Readi-Flu, or 
Permaflu. 

Installers first clean the chimney 
and seal all openings. Then they lower 

Continued 
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Snap-together Renew-A-Flue sections 
(top) must be carefully assembled before 
lowering into chimney (here cut away to 
show installation process). Connector kit 
linking linerto stove snaps on from below. 
A through-the-wall kit is also available. 


Drilling holes in Saf-T-Liner sections, then 
screwing them together, takes time. But it 
makes for a secure connection that can't 
shake apart in a chimney fire. 
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Inflatable tools for chimney relining 
_- INFLATED FORM 


CHIMNEY 
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INFLATED — 
ACU-SET 
TOOL 
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Flexible form-and-fill tube (at left in dia- 
gram above) conforms to chimney bends. 
After tube is braced in place, it's inflated to 
the proper size for the new flue opening. A 
feed hose is inserted between tube and 
chimney (photo above) and a masonry 
slurry pumped in. After slurry hardens, 
tube is deflated and withdrawn. Result: a 
strong new masonry liner like the Perma- 
| flu installation shown in cutaway. Another 
| inflatable tube, the Acu-Set tool (at right in 
diagram) eliminates a lot of masonry 
work. Slipped into a pre-mortared flue tile, 
the inflated tube grips the tile as it's low- 
| ered. Guide arms help align new tile. 
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a flexible tube, inflate it, and pour a 
slurry of cement, vermiculite, and 
stainless steel down the chimney (see 
diagram). This process costs between 
$700 and $800. 

One advantage of form-and-fill lin- 
ers is that they give strength and sup- 
port to old masonry chimneys and may 
add years to their lives. In addition, 
the compound is designed to act as its 
own insulator. Finally, chimney an- 
gles present little problem to the flex- 
ible tube former. 

The $800 Ventinox system also has 
a form—a stainless-steel liner that 
remains in place after the concrete 
and vermiculite mixture is poured. 
Again, insulation is provided and the 
chimney is strengthened. The stain- 
less-steel liner adds protection in the 
event of a chimney fire. 

The Iso-Kaern (“insulated core”) 
system is a third variation. The liner 
is solid pumice. Once it’s lowered into 
a straight chimney, a cement insulat- 
ing mixture is poured around it. This 
system is marketed to the builders of 
new chimneys, but its durability 
makes it a good reliner. It costs about 
$550 for a 25-ft. chimney. 

Unfortunately, the national safety 
codes for chimney liners are outdated 
and inadequate. Some manufacturers 
seek UL or other independent-labora- 
tory approval, but standards vary 
greatly. And universal standards will 
be difficult to set: Some liners help 
prevent chimney fires better than oth- 
ers, but these others may be better 
able to withstand a fire. 

When installed properly, main- 
tained carefully, and used with proper 
fuel-burning techniques, all code- 
approved liners are safe. Follow 
instructions precisely, avoid creosote 
buildup— and you should have years of 
safe solid-fuel heating. [^ E 


Avoiding creosote buildup 


Begin each day with a hot fire; this 
burns off any creosote that has accu- 
mulated overnight. 

Burn wood, don't smoke it. Keep 
logs from smoldering by adding oxy- 


gen and wood frequently. 

Look inside the clean-out door at 
least every other week and clean 
whenever necessary. 

These measures may use a bit more 
wood, but you'll live a safer and more 
relaxed life.—M. B. 


SOURCES OF CHIMNEY LINERS 


American Boa (Ventinox), Box 1743, Albany NY 12201; 
D'Arcy Chimney Relining (Readi-Flu), Box 387, Windsor 
CT 06095; Dura-Vent (Renew-A-Flue), Box 2249, Red- 
wood City CA 94064; Energy House (Permaflu and Z- 
Flex), Box 4035, Manchester NH 03108; Heat-Fab (Saf- 
T-Liner], 38 Haywood St., Greenfield MA 01301; Maz- 
zeo's S Suppliers (Acu-Set), RFD 1, Box 1245, 
Rockland 41; National Supaflu S s, Box 
289, Curated Bridge e NY 12035; | ian Wood Stoves 
(Iso-Kaern), Box 219, Clarkson Р. ү ississauga, Ont.; 

Sleepy Hollow eee Supply (Super- Flex), 
22 Fire Island Ave., Babylon NY Tt70 
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Proper use isn't difficult, 
but it /s slightly different 


By EVAN POWELL 


Once upon a time in the land of Amer- 
ica, the fuel that the people used to heat 
their homes became scarce and very 
expensive. In many areas they turned 
to stoves that burned the wood from the 
forests around them. But soon they 
learned that the stoves caused a tarry 
accumulation that could start danger- 
ous fires in their chimneys. So the 
craftsmen drilled some holes in the 
stoves to change their air flow. "No 
more creosote,” the craftsmen cried, 
and the people bought more stoves. 

But chimney fires continued, and it 
also became apparent that the wood 
stoves were not very efficient and used 
more wood than they should. The 
craftsmen made more alterations. “No 
creosote and high efficiency,” they 
cried, and again the people came and 
bought the stoves. But chimney fires 
and low efficiency persisted, and there 
came another dire warning: The stoves 
were breathing poisonous gases into 
the air. 

As the craftsmen were wringing 
their hands, a white knight rode up 
with a magic amulet for the stoves. 
"Build your wood stove around this 
and you'll protect yourself from the 
evils of creosote and poisonous fumes— 
and get far better efficiency to boot," he 
told the craftsmen. So a number of 
them took the amulet, built their wood 
stoves around it, and then cried, "No 
more creosote, no more toxic fumes, 
and the highest efficiency yet." But by 
now the people had wearied of the 
craftsmen's cries and few of them came 
to buy the wood stoves with the magic 
amulet. 


HOw TO get 
every last Bru 


(Safely) from your new 


catalytic 
wood burner 


Regular but light feeding keeps catalyst at 
active temperature. Deeply finned com- 


With apologies to Aesop, this mod- 
ern version of "The Boy Who Cried 
Wolf" is no fable. The amulet is the 
catalytic combustor. 

Last January we told you about our 
initial experience with wood-stove 
catalytic combustors, noble-metal- 
coated honeycomb discs that promote 
fuller burning of hydrocarbons in 
wood. Since that time I've worked 


bustor housing gives superb heat transfer 


in ornate, antique-style Webster Oak stove. 


with seven more catalytic stoves, 
including several new models with 
improved features, and I’m more en- 
thusiastic than ever about them. But 
life with a catalytic wood stove is quite 
different from what you may be used 
to. Before you buy one, you should be 
aware of their special use procedures 
and limitations. 

Continued 
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First you must understand how and 
why the catalytics work. Wood con- 
tains a great many different chemical 
compounds, some of which burn only 
at temperatures higher than those 
commonly reached in wood stoves. As 
much as 30 percent of the energy con- 
tent of wood burned in stoves may be 
exhausted as unburned particles in 
smoke. Besides wasting energy, in- 
complete burning leads to creosote 
buildup and pollution problems. 

Catalytic combustors are designed 
to cause the burning of complex mole- 
cules to take place at about half the 
temperature normally required. Actu- 
al performance depends on the design 
of the stove and combustor. 

The catalytic cell itself is a round or 
square ceramic grid several inches 
thick that is coated with platinum, 
palladium, rhodium, or a combination 
of these. To be effective, it must be 
located directly above the stove's fire- 
box so it "sees" the smoke when it is 
hottest. A bypass damper, operated 


either manually or automatically 
when the stove's door is shut, diverts 
smoke past the combustor until its fir- 
ing temperature (500 degrees F) is 
reached. 

since the catalyst doesn't operate 
until it reaches this temperature, you 
need a hot kindling fire to get it going 
from a cold start. You must make sure 
the damper is open at this time to pro- 
tect the combustor from direct flame 
exposure. During this period the stove 
operates like any wood stove, but 
there is an excess of combustion air, a 
condition that tends to yield little cre- 
osote. When you have a sustained hot 
fire going, you close the damper and 
the combustor becomes active. 

Knowing when to close the damper 
can be a matter of intuition, or you can 
add some auxiliary temperature 
gauges. But don't be tempted by the 
viewing port (a heat-resistant-glass 
window on most stoves that allows you 
to watch the combustor in operation) 
for a visual cue. The cell burns with a 


bright red glow, but only during the 
upper limits (above 1,000 deg. F) of 
catalytic activity. It may also be active 
when it's not glowing. 

A better way to judge activity is to 
install a thermometer (a magnetic 
type will do) near the viewing-port 
window. The temperature will rise 
markedly and rapidly when the com- 
bustor ignites. It's also a good idea to 
mount a thermostatic probe in your 
stovepipe to measure the temperature 
of flue gases. Flue temperature drops 
in a well-designed stove after combus- 
tor ignition because much of the heat 
is being transferred to the room. 

Once the combustor is lighted, one 
of the advantages of catalytic stoves 
will soon become evident. You get 
astonishingly long burn times, so you 
don't have to feed the stove as much. 
Catalytics use about one-third less 
wood, on average, than conventional 
stoves for the same heat output. I’ve 
gotten better results by loading them 
with the same frequency but using 


Second-generation catalytic wood burners 


Since our first report, a great many new 
catalytic wood burners have reached the 
market. The differences l've found are not 
spectacular but are significant. 

Several of the new stoves show a lot of 
attention to baffling procedures to get the 
most from the additional generated heat. 
After all, the excess heat available from 
the combustor would simply be wasted if 
it were allowed to flow up the chimney. In 
our Webster test unit (opening photo), the 
ornate design hides an elaborate, deeply 
finned heat sink weighing nearly 100 Ibs. 
Timberland uses a U-channel heat ex- 
changer and a “dropped” combustor to 
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Most catalytic stoves use a screen over combustor inlet to pro- 
tect it from damage and initiate gas turbulence. Webster's ported 
inlet guard looks like a gas burner in some firing phases. 


obtain good heat-transfer characteristics. 

Some of the new units contain a preci- 
sion thermostatic control to produce de- 
sired heat output while maintaining com- 
bustor operation. The device is made by 
Condar, and | tried one of the laboratory 
models the company developed for test- 
ing and demonstration. What this lab 
"mule" lacked in appearance it more than 
made up for in performance: It recorded 
burning times of 27 to 28 hours and exhib- 
ited excellent heat transfer. | also tried out 
a test version of the pedestal-mount Roy- 
ale Scot adapted for the Condar control. 
While the heat-transfer characteristics of 


this stove weren't as good as the Condar 
lab model (the designer was still experi- 
menting with the baffling when | received 
the test model), it proved to me that the 
thermostatic control is an effective solu- 
tion to the control problems that plagued 
some of the early catalytic stoves. 

Other new products extend the catalytic 
principle beyond wood stoves. Hart has 
introduced the first catalytic fireplace 
insert with combustion efficiency of up to 
95 percent. And Steel King's new wood- 
fired boiler and warm-air furnace have 
fireboxes that are specially designed for 
catalytic combustion. 


Glass doors of Lavec 2000 don't smoke up as much as on other 
stoves, but are potential source of leaks. Catalytics don't pro- 
duce much flame, but gas-flow patterns are interesting to watch. 


less wood, rather than the other way 
around. That avoids “dumping” the 
combustor by letting it cool down too 


much. Remember, you don’t want the | 


actual temperature to drop below 
about 500 degrees. If it does, the com- 
bustor will go out and you'll have to 
refire for a few minutes. 

As with any wood stove, dry, sea- 


soned wood works best. The higher | 


moisture content of green wood can 
lower the flame temperature and con- 
sume heat that could be used for heat- 
ing your home. Unlike conventional 
stoves, catalytics are designed to burn 
natural wood only. Don’t use them as 
incinerators: Such things as papers 
with printed inks, plywood scraps, 
painted or stained wood, and com- 
pressed logs with binders contain 
chemicals that can damage the thin 
metallic coating on the combustor cell. 
And if your stove is designed to burn 
coal as well as wood, you must remove 
the catalyst before burning coal. 

After the fire is rolling along, you 
can adjust the air-intake dampers to 
maintain the best level of catalytic 
activity for your particular needs. You 
will find, though, that even with the 
dampers throttled down to lowest fir- 
ing levels, the stove will put out a 
great deal of heat. So it’s best not to 
use a catalytic stove on mild days (or a 
conventional stove, either, since air- 
starved operation increases creosote 
buildup). 

Once you live with a catalytic for a 
short time, you'll find that proper 
operation is a snap; proper mainte- 
nance is even easier. Yet, judging by 
the mail Гуе received since our first 
article, many people believe that plug- 
ging of the combustor is a serious 
problem. 

Only once have I been able to plug a 
combustor, and that was using a non- 
standard, high-resistance cell—and 
using it entirely improperly. (starting 
a fire with green, pitchy wood and 
closing the damper long before the cell 
reached proper temperature). Even 
then, only a small amount of smoke 
escaped into the room before the fire 
quenched itself. 

If you follow recommended proce- 
dures it is doubtful that you would 
ever plug a catalytic combustor. Nev- 
ertheless, regular inspection and 
maintenance should not be ignored. 
Most stove makers have designed the 


catalytic units so they drop clear when | [Ж 


stainless-steel pins are removed. Oth- 
ers are mounted in an insulated "can" 
that can be lifted out. When inspect- 
ing, check the entire wood-burning 
system, including safety bypasses in 
the stove and chimney. Even when per- 
forming properly, catalytic stoves let 
some creosote accumulate. Gs) 


smoke-scrubber 
wood stoves 
—cleaner non-catalytic burners 


Until the early '70's, wood heating in 
most modern homes was purely aes- 
thetic. Then, like a technological Rip 
van Winkle awakening from an 80- 
year sleep, it was suddenly thrust 
back into a major role as American 
homeowners pursued an evasive 
dream of self-sufficiency. 

Unfortunately, wood-stove design 
had been hibernating along with the 
hardware. The best that the newly re- 
born industry could offer was the air- 
starvation principle originally devel- 
oped to solve the problems of short 
burn times and great fluctuations in 
heat output. This in turn created a 
new set of problems— greatly acceler- 
ated creosote buildup in chimneys 
and massive emissions of carbon mon- 
oxide and hydrocarbons in the low- 
burn mode. Until the catalytic com- 
bustor was introduced recently [PS, 
Jan. '82], little was done successfully 
to remedy these problems. 

But not all stove manufacturers are 
going the catalytic route; some are at- 
tacking the same problems in differ- 
ent ways. The Juca Super-Fireplace is 
a large non-airtight unit with huge 
heat-exchange surfaces. Combustion 
chamber and heat exchangers are 
computer-designed for maximum 
heat transfer; even the slope of the 
stove walls corresponds to the con- 
tracting volume of the hot gases as 
they move through the passageways. 
The forced-air blowers used with the 
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M user 


Buck Stove's Smoke Scrubber (above) 
has no vent openings in top or rear as do 
most wood stoves; rather, smoke must 
travel back through the fire, where it is re- 
burned, says the manufacturer. The com- 
puter-designed Juca fireplace (right) is a 
non-airtight stove with huge heat-ex- 


change surfaces. 


system are of high capacity by wood- 
heating standards, ranging from 465 
to 2,500 cubic feet per minute. The 
size of the unit allows it to burn large 
unsplit logs, giving a relatively sta- 
ble, low-intensity fire over a long pe- 
riod of time. According to designer 
Carl Johnson, they've never encoun- 
tered a true creosote problem in any 
Juca installation. Juca (1400 Lake 
St., La Porte, Ind. 46350) offers units 
in free-standing, central-furnace, and 
fireplace versions in three colors, plus 
black. 

Buck Stove's new baffled design has 
no direct vent opening at top or rear 
as do most typical wood-burning 
stoves. Instead, smoke is forced to 
travel back through the fire and up 
behind baffled walls to reach the out- 
let, a process that the manufacturer 
claims reburns the smoke. The chim- 
ney to which this test unit was con- 
nected last season showed no residue 
other than white fly ash, according to 
the manufacturer, Buck Stove, Inc. 
(Box 8789, Asheville, N.C. 28814). 
The system is incorporated in several 
models of triple-wall stoves and fire- 
place inserts along with an electronic 
thermostat with infinitely variable 
fan speeds matched to the heat output 
available. 

Wood-heating technology may have 
been sleeping until recently, but new 
stove designs reveal an industry wide 
awake.—Evan Powell 
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Automotive 
trouble- 
shooting quiz 


By STEVE MERCALDO 
DRAWINGS BY EUGENE THOMPSON 


1. Excessive 
engine-oil consumption 


Lately, the car you use only to drive to 
and from the railroad station has been 
consuming oil at an unbelievable rate: 
You must add a quart of oil to the V8 
engine every 200 miles. To make mat- 
ters worse, blue smoke belches from 
the tailpipe during all modes of engine 
operation. Tired of being the local air 
polluter, you decide to trouble-shoot 
the problem. 

You begin by searching for oil leaks. 
With the vehicle safely supported on 
jack stands, you crawl under the car 
and inspect the underside of the 
engine. There are some spots that are 
damp with oil, but no bad leaks are 
evident. 

It's been a long time since you last 
serviced the engine, so you proceed to 
change the oil and filter. Instead of 
using the recommended-viscosity oil, 
you add a heavier-weight oil. Think- 
ing that perhaps you've solved the 
problem, you lower the vehicle and 
road-test it. There is no improvement. 
Disappointed, you return to the ga- 
rage to continue searching for the 
problem. 

Performing a compression test is 
the next logical step, but first you 
remove and inspect the spark plugs. 
You notice that the spark plug from 
the rear of each bank of cylinders 1s 
oil-fouled. Expecting to find low com- 
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Questions 


pression in these cylinders you pro- 
ceed with the compression test. To 
your disbelief, compression 1n all cyl- 
inders checks within manufacturer's 
specification. Still not convinced, you 
take a wet compression test by squirt- 
ing about a teaspoonful of oil into each 
spark-plug hole and retaking com- 
pression. Each cylinder shows a slight 
Increase. 

Now you're really baffled. Perhaps a 
hotter-range spark plug will do the 
trick. You gap an appropriate set of 
plugs and install them in the engine. 
When the engine is restarted, it runs 
smoothly. But after several minutes of 
running, blue smoke is still coming 
from the tailpipe. 

Next, you attach a vacuum gauge to 
a source of manifold vacuum; it reads 
a steady 19 inches. 

Maybe the positive crankcase venti- 
lation PCV system is malfunctioning. 
With the engine idling, you remove 
the PCV valve from the engine and 
plug it with your finger. Engine rpm 
drops about 50. Then you reinstall the 
PCV valve, remove the oil-filler cap, 
and place a piece of cardboard over the 
oil-filler hole as the engine continues 
to idle. The piece of cardboard stays in 
place over the hole; the PCV system is 
okay. 

Could the valve seals be bad? A 
check of some old repair bills indicates 
that new seals were installed just 
8,000 miles ago. 

What's causing the excessive oil 
consumption? 


2. Inoperative 
electric cooling fan 


Pinpointing the reason for an over- 
heating engine can sometimes be 
tricky. What appears to be a simple 


problem can force even the best me- 
chanic to crack open a repair manual. 

Such is the case with your car's 
overheating engine. It's obvious that 
the cause of the problem is an inoper- 
ative electric cooling fan on your 
transverse engine's cooling system, 
but you need to find the faulty part, 
and that task is more difficult. 

The electric cooling fan uses the cir- 
cuitry shown in the accompanying 
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drawing. In an effort to find the prob- 
lem, you begin by checking the fuse. 
With the ignition switch turned to the 
“on” position, a 12-volt test lamp 

Continued 
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Automotive quiz 
[Continued] 


lights when touched to either end of 
the fuse. It’s okay. 

Next you disconnect the fan-motor 
wire from the cooling-fan relay and 
connect a No. 14-gauge wire between 
it and the battery’s positive terminal. 
As soon as the connection is complete, 
the fan motor begins to run. You check 
the fusible link, and it looks good: 
When you touch a test lamp to its con- 
nection on the cooling-fan relay, the 
lamp lights. 

Perhaps current isn’t being sup- 
plied to the cooling-fan relay by the 
ignition switch. To check it, you turn 
the key to the “on” position and touch 
a 12-volt test lamp to where the switch 
is connected to the relay. The test 
lamp lights. 

Finally, with all the other wires 
connected properly in the circuit and 
the ignition switched on, you discon- 
nect the cooling-fan-switch wire from 
the cooling-fan switch and touch it toa 
good ground. The fan motor operates 
when the connection is made. 

Why doesn't the cooling-fan motor 
operate correctly? 


3. Difficulty 
in shifting gears 


Your reputation as a weekend me- 
chanic is put to the test. At a recent 
social event, a neighbor asks for 
advice concerning a problem with his 
pickup truck. Each time he attempts 
to shift into reverse gear, he says, the 
gears grind. He also has difficulty 
when shifting into forward gears. 
Challenged by what appears to be a 
minor problem, you suggest that he 
drive the truck to your house the fol- 
lowing weekend. 

You begin trouble-shooting by tak- 
ing the truck for a road test. It doesn't 
take long to verify the complaint. The 
transmission indeed grinds when 
shifted into reverse, and it takes real 
muscle to shift into the four forward 
gears. 

Back at the garage you jack and 
support the truck and check the trans- 
mission-fluid level. With the filler 
plug removed, you find the level is cor- 
rect: Lubricant is up to the lower edge 
of the filler-plug hole. 

Next you adjust clutch-pedal free 
play following the procedure de- 
scribed in the shop repair manual. 
Feeling confident that adjusting the 
clutch linkage has solved the problem, 
you lower the vehicle and take it for a 
ride. The problem persists. 

Maybe the noise is the result of 
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shifting too fast. Just to be sure, you 
push the clutch pedal all the way to 
the floorboard, wait five seconds, then 
shift into reverse. There's no differ- 
ence; it still grinds. 

Could it be a clutch-linkage prob- 
lem? You begin checking the linkage 
under the dash. The pedal-support 
bushings and rod bushings check out, 
and there's no excessive free play. To 
check the linkage under the body, you 
jack and support the vehicle. The link- 
age looks good: There are no signs of 
bent, broken, or loose parts. 

You inspect the linkage in motion 
as a helper slowly pushes the clutch 
pedal to the floor and then slowly 
releases it. Again you see no signs of 
excessive free play; the linkage re- 
sponds immediately to clutch-pedal 
movement. 

What could be causing the shifting 
difficulty? 


4. Brakes require 
frequent adjustment 


Ever since you did a complete brake 
job, your self-adjusting brake system 
has been plagued by a problem: The 
brake pedal gets low after several 
weeks of driving. Manually readjust- 
ingthe rear drum restores the pedal to 
normal height, but the pedal begins to 
lower with each day of driving. You 
bleed the hydraulic system, but no air 
escapes as the bleeder screws are 
opened. So you begin to search else- 
where. 

Since adjusting the rear brakes 
seems to solve the problem at least 
temporarily, you direct your attention 
to them. With the car safely supported 
on stands, you remove the rear wheels 
and drums. A visual inspection of each 
brake doesn’t reveal anything unusu- 
al. Brake shoes are worn slightly but 
do not show signs of overheating, 
cracks, uneven wear patterns, loose 
brake lining, or the presence of brake- 
fluid contamination. 

Brake hardware checks out: All 
springs and retainers are in place; the 
self-adjusting mechanisms are in- 
stalled correctly and move freely; both 
star-wheel adjusters can be turned 
easily by hand; and there are no miss- 
ing teeth on either adjuster. 

You inspect the wheel cylinders for 
leaks by pulling the dust boots back. 
Both cylinders are dry. 

Finally, you check each drum for 
size with a drum micrometer. Both 
measure within the allowable specifi- 
cation. The drum contact surfaces are 


free of cracks, hot spots, and abnormal 
wear patterns. 

Since you find no obvious problem 
with the rear braking system, you fig- 
ure the dual master cylinder is mal- 
functioning and decide to install a new 
one. Several weeks later you're back 
to adjusting the brakes. 

Why do these brakes require fre- 
quent readjustment of the rear brake 
shoes? 


Answers 


1 a The oil-return holes in the en- 
gine's cylinder heads are stopped up 
with sludge. 

Normally, oil is delivered under 
pressure to the rocker arms and push 
rods through passages either in the 
push rods themselves or the rocker- 
arm shafts. After the oil has lubricat- 
ed the rocker arms and push rods, it 
returns to the oil pan via holes in the 


SLUPGE- 


cylinder head. 

In this problem, oil could not drain 
back to the oil pan and so flooded the 
area under the valve covers. As the 
engine operated, oil was drawn into 
the combustion chamber through the 
valve guides. 

Failing to change oil and filter at 
regular intervals can cause engine- 
sludge buildup; operating an engine 
below normal engine temperature can 
also cause it. An engine will run cool if 
it has a faulty cooling-system thermo- 
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stat (the thermostat is stuck open, for 
example) or if it’s used only to travel 
short distances. 

Here, the latter case was true. 
Because the car was only used to go to 
and from the railway station, it rarely 
got to run at the correct temperature. 
Changing oil and filter more frequent- 
ly on such vehicles will help prevent 
sludge buildup. 


2. The cooling-fan switch is bad. 
Checking the regular fuse and fus- 
ible link was the right approach: If 
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the cooling-fan-switch wire directly to 
ground. When the fan motor operated, 
this step eliminated every part in the 
circuit and pinpointed the fan switch 
as the faulty part. 

Here’s how this particular circuit 
operates: The fusible link delivers 
voltage to the cooling-fan relay at all 
times, even when the ignition key is 
turned off. Whenever the ignition is 
turned on, voltage is also delivered 
from the ignition switch to the relay. 
On this engine, if the coolant in the 
radiator reaches 93 degrees C (200 F), 
the cooling-fan switch (which is 
screwed into the radiator tank) closes 
and current flows from the ignition- 
switch wire on the relay through the 
relay to ground at the cooling-fan 
switch. This action closes the relay 
contacts, and current flows from the 
fusible link to the fan motor. As the 
coolant temperature lowers, the cool- 
ing-fan switch opens and the relay 
does not send current to the fan 
motor. 


3. The pressure-plate assembly is 
defective: Several diaphragm spring 
release fingers are broken. 
Normally, whenever the clutch ped- 
al is pushed down, the clutch linkage 
moves the clutch-release bearing 
against the release fingers, disengag- 
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ing the clutch disc (or driven plate). 
When the clutch is completely disen- 
gaged, the disc stops turning because 
it is no longer squeezed between the 
spinning flywheel and the pressure 


plate. Since the transmission input 
shaft is splined to the disc, it also stops 
turning, and gears can be shifted 
without noise or difficulty. 

But when release fingers break, the 
clutch disc doesn’t completely disen- 
gage and the transmission input shaft 
continues to turn. Result: Gears clash 
and are difficult to shift. 

Since the external linkage checked 
out okay and clutch free play was 
adjusted correctly, the next step would 
have been to remove the transmission 
and inspect the clutch assembly. You 
would have then discovered the bro- 
ken release fingers. 


4. The star-wheel adjusters are 
installed incorrectly. 

There is a left- and a right-side 
adjuster. The left adjuster must be 


4TAR WHEEL ADJUSTER 
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installed on the left, or driver's, side of 
the vehicle and the right adjuster on 
the passenger's side. Each adjuster is 
marked under the adjuster cap with 
an L ог R. 

When does a typical drum-brake 
self-adjuster operate? An adjustment 
will only take place when certain 
conditions exist. First, the vehicle 
must be moving backward. Second, 
the brake pedal must be applied. 
Third, there must be sufficient clear- 
ance between the drum and brake- 
shoe lining to allow the adjuster lever 
to make contact with the next tooth on 
the star-wheel adjuster. The star 
wheel now turns, lengthens, and 
brings the shoes closer to the drum, 
eliminating the excess clearance. Un- 
der normal conditions, self-adjusting 
mechanisms will compensate for 
brake-shoe-lining wear and maintain 
acceptable brake-pedal height. 

When the brake job was done, the 
adjusters were mixed up and installed 
on the wrong wheels. After that, each 
time the lever in the self-adjusting 
mechanism moved the star wheel, 
drum-to-shoe clearance was increased 
instead of decreased. Increasing the 
clearance caused the brake pedal 
get low. 
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How to order today. 
Call our toll-free number and use your 
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cassette recorder or player. please write: Sinclair Research 
Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 
How did we do it? The success of the ZX81 speaks for 
Other personal computers ost uii itself. It is now the fastest-selling personal To order call toll free 800- 543-3000 Operator #509 
dreds, even thousands of dollars more. How COMPuter in the world. And we stand behind [ "apco ое Sinclair Research Ltd., "i 


secretaries and presidents. In schools, you'll 


find them in a growing number of classrooms. City M Маіе 


did Sinclair create a personal computer for frs product. If anything goes wrong in the ) One Sinclair Plaza, Nashua, NH 03061. 
less than $100? irst 90 days, we'll repair or replace it free of Yes! I'd like to try the Sinclair ZX81 personal computer. I 
We did it by developing an innovative charge. Even after that, our national service- understand that if I'm not completely satisfied, I can return it 

design that cuts Costs | Nb: img | by- -mail facilities are as close as your post in 10 days for a full refund. | 

dramatically without i. Je — gf office. | 

cutting computer [ aM Why ? жы] 

power. For example, || | now: А ie 1 

our unique Master Why should you take the time right 1075. Dollars | 

Chip replaces as | a now to order your Sinclair? Û] Check or money order enclosed. 

many as 18 chips E. Because computers have become an TN 

used in other per- important part of everyone's life. In busi- | 

sonal computers. ness, you ll find them on the desks of both | Street | 
Even in grade schools. OO E age 


багы ронан dde ab 


Sinclair technology is also available in Timex/Sinclair = i Й lair” 
computers under a license from Sinclair Research Ltd. 


By THOMAS H. JONES 


Drilling holes up to % inch in diameter is 
usually simple enough—most of the time 
you can do it with twist drills. If you're 
working with masonry, you substitute a 
carbide masonry bit. But that’s where the 
simplicity ends. Larger holes require more- 
specialized bits. 

Twist drills that you can chuck in a 
home-shop tool are limited in size, and 
their cost rises as the diameter increases. 


How To aril 


big holes in 


When holes get bigger than * inch, it may 
pay to use a bit made for the particular 
application. The payoff is lower cost; easi- 
er, faster drilling; and cleaner holes. 

You can drill clean, accurate holes in 
wood using twist drills (which are designed 
for drilling metal)—if the drill is sharp, if 
you start the hole with a countersink to 
guide the drill, and if you feed the drill 
slowly (so hard-soft variations in the grain 
structure won't lure the drill off at an 
angle). And you must be careful to clamp 


aimost anything 


the work, because a twist drill has a strong 
tendency to pull itself into the wood with 
sometimes messy results. 

There's no need to risk that trouble, how- 
ever. For just about every large-bore drill- 
ing application (wood, metal, or plastic), 
there's a specialty bit that does the job bet- 
ter than a twist drill, and often for less cost. 
Here's how to use them: 

Spade bits. Chuck these bits in a porta- 
ble electric drill to chew holes fast in studs 

Continued 
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` Resc LINTERVAL ^ — 
па . The Quality Vacation T 
TM R Exchange Network™ 
Vacations by the Slice 


Special prizes and great values! You could win a deed for full 
ownership of an expensive, luxurious Captran Resort condominium 
for one week every year, plus your first trip there FREE on Delta 
Air Lines. Or win one of 100 other free one-week vacations at a 
member resort of the world-wide quality exchange network, Interval 
International, or one operated by Captran Resorts International. 
Hundreds of other prizes, too. Simply fill out coupon and deposit 

it at a participating Hardware/Home Center store before 


| 

| 

i 

| 

| Name — 

| 
| 

October 31, 1982. | ووا س‎ i 5 

| 
| 
| 
| 
| 
| 
| 


Address 


Fall Home Value Days, 1982, is sponsored by the National Retail Hardware 
Association and its 23 affiliated associations through more than 18,500 member 
stores everywhere. 


NRHN EE 
N | N | Assoc aon 


Dealer Name = 
Dealer Address 


City —.Mimno-—  — —Zn 


Home Value Days Sweepstakes subject to federal, state and local laws. 
Konid where nrahihited hx law All nrizes will he awarded пп a natinnal hasis 


How to drill big holes 
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and joists. The holes are rough, but it mat- 
ters little in studs. In a drill press, use them 
to make clean-through holes—or bottomed 
holes, if you can tolerate the deep penetra- 
tion of the point. They’re virtually uncon- 
trollable in end grain, which makes them a 
poor choice for drilling dowel holes, no mat- 
ter how well hidden. 

Auger bits. Although auger bits are 
usually seen with square, tapered tangs for 
use in a bit brace, they are also made with 
round shanks for chucking in a power drill. 
Auger bits are sized in 16ths of an inch: a 
No. 8 bit is “e, or ^, inch in diameter. The 
feed screw of an auger bit accurately lo- 
cates the hole and helps pull the spurs into 
the work, but once the point breaks 
through, it’s usually muscle power that 
completes the hole. Using a straight-shank 
auger bit on a drill press or electric hand 
drill requires care because the feed screw 
can abruptly pull the bit out of control and 
into the work. To lessen the problem, par- 
tially file away the threads on the tapered 
feed screw. 

Auger bits are made in several patterns. 
The solid-center bit is forged from bar 
stock. It’s the strongest and least expen- 
sive. The Russell Jennings type is twisted 
from strip steel; it produces cleaner, more- 
accurate holes and has better chip removal. 
Use long ship auger bits for boring deep, 
clean holes. 

Power-bore bits. These bits drill clean, 
accurate holes in wood. They are roughly 
equivalent in performance to brad-point 
drills (below), except for the longer tip, 
which in many applications can be as objec- 
tionable as that on a spade bit. 

Brad-point drills. The small tip (only *46 
inch long) on this bit starts the hole accu- 
rately and keeps it going straight. The two 
spurs slice through the wood, keeping the 
sides of the hole clean as the flutes shave 


Continued 


FORSTNER BIT chucked in a drill press can drill 
large holes with flat bottoms diagonally in work 
pieces. Bit won't deflect as it enters wood. 
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HOLE PROFILES above are made by various bits 
(from left): spade bit, high-speed-steel twist bit, 


they make and the cutting debris they produce, 
are (from left) Stanley lock-set bit, multi-spur 


LARGE-DIAMETER WOOD BITS, with the holes 


solid-center auger bit, Stanley Power Bore bit, 
brad-point bit, and Forstner bit. 


bit, hole saw and mandrel, door-lock bit, expan- 


sive bit. Holes are cut in fir plywood. Regardless 
of debris, all bits cut a clean-edge hole. 


Beaird-Poulan/Weed Eater Division Emerson Electric Co. Shreveport. LA 71109 


j FE ж ж = 

Buy any 16" Poulan chain saw and get an extra $23 chain free 
To receive your free 16° chain return this coupon along with the original bill of sale with purchase price ol your Poulan chain 
saw circled plus the original warranty card found in the carton of your Poulan chain saw. This coupon, sales slip, and 
warranty card from each product may not be mechanically reproduced and are not transterable Good only in U.S.A. and 
Canada. Void where prohibited by law. Limit one chain per purchase ol one Poulan chain saw with 16 inch bar length. Offer 

ood only on the following models: 2300AV-IBSN, 23008 V -IBSN, 825DA-I6SN, 825CVA-I6SN, 3400-I6SN. Rebate requests 
that are illegal or that contain materials altered in any way are automatically void. Saw must be purchased between 
September | and December 31, 1982. Your request for the free chain must be postmarked no later than December 31, 1982. 
гоне совт weeks for delivery. RETURN TO: POULAN. РО. 725, DEPT , LUBBOCK, TEXAS 79491. "SUGGESTED 
RETAT : 


NAME 


STATE POULAN MODEL 
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And reduce creosote up to 90% with 
the Corning Catalytic Combustor 
for woodburning stoves. 


Almost 1/3 of the potential heat in wood goes up the chimney; goes up in smoke! 
Corning technology discovered how to capture that heat; how to turn 
М smoke into heat! 
Positioned in the smoke path, the Corning Catalytic 
Combustor helps get up to 20% more heat 
from stove wood. At the same time, 
creosote that may cause chimney fires 
is reduced up to 90%. And pollution 
_ is cut as much as 75%. 
139 For more heat and safety, 
79" when you buy your wood- 
burning stove, ask your dealer 
for the one built with a Corning 
Catalytic Combustor. 
Get our colorful, informative 
booklet that tells how Corning 
— « Catalytic Combustors 
turn smoke into heat. 
Write Corning Glass Works, 
' ı М8-21-3-2, Dept. PS, 
Corning, NY 14831. 


COHNING 


‘These manufacturers 
feature woodstoves 
and woodstove 
retrofit units with 
Corning Catalytic 
Combustors 

for more heat, 

less creosote 

and pollution. 


Alaska Company, Inc. 
American Eagle Stoves 
Argylle Stoves, Ltd. 
Blaze King 
Efel North America 
Elmira Stove Works 
Fisher-Century Corp. 
Hart Fireplace Furnishings 
Hearthmate Stoves 
Lakewood Mfg., Ltd. 
Leaders Heat Products 
Malleable Iron Range 

Nightingale Stove Co. 
Old Timer Stoves 
Penn Stoves 
Phoenix Manufacturing 
Pine Barren Stoves 
R.S.F. Energy 
Riteway Mfg. Co., Inc. 
Royale Scot Stoves 
Russo Manufacturing 
Shenandoah Mfg. Co., Inc. 
Steel King Industries 
Timberland Lifestyle Systems 
United States Stove Company 
Vermont Iron Stove Works, Inc. 
Webster Stove Foundry 


For more combustor 
information write: 
CGW -Combustor 
MS-21-3-2, Dept. PS, 
Corning, New York 14831 


(Corning recommends 

regular woodstove and 

chimney inspections for 
efficiency and safety. 
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out the wood. The brad-point drill is the 
best all-around choice for making clean 
holes in wood. It's best used on a drill press, 
but can also be used in a portable electric 
drill. 

Forstner bits. Usethese relatively expen- 
sive bits when you want to drill an espe- 
cially clean hole partway through the wood 
without the risk of the spurs or feed screw 
of an auger bit (or the tip of a brad-point bit 
or twist drill) going deeper and possibly 
breaking through. The hole made by a 
Forstner bit is exceptionally clean and has 
a flat bottom. Its brad point is typically 
only %42 inch long. Flat-bottom hole drill- 
ing is important when drilling holes for 
dowels in thin boards. A Forstner bit can 
also drill partial-diameter holes—holes 
slanted into the side of a board, as for 
screws holding a table top to an apron. The 
Forstner bit is for wood only; you must use 
a drill press; and the work, except for full- 
diameter straight drilling, must be firmly 
clamped. 

Multi-diameter bits. Having on hand a 
set of twist drills to handle all possible 
drilling needs in metal, plastic, and thin 
wood between % inch and one inch would 
be expensive. À plumber's tapered burring 
reamer is one solution to the problem, if 
you have a bit brace. However, maintain- 
ing accurate hole location and diameter is 
difficult because the tool is very fast-cut- 
ting in soft or thin materials. Arco’s multi- 
drills are single-flute tapered reamers. 
They are more controllable, and maintain- 
ing accurate hole location is easier. When 
you use the bit in a drill press, hole diam- 
eter can be accurately controlled with the 
depth stop. 

À Unibit is the best approach to a multi- 
diameter bit. It's a step drill with diame- 
ters in e-inch increments. If you can work 
from both sides of the material, straight- 
sided (not tapered) holes can be drilled in 
material up to Y4 inch thick. Working from 
one side only, the limit is vs inch. Even 
when drilling with an electric hand drill 


AUGER BITS, from top, are double-spiral Rus- 
sell Jennings, solid-center auger, solid-center 


you can count steps for repetitive drilling 
of the same-size holes. 

Expansive bits. Bits for braces are made 
up to No. 24 (1% inches), and the bigger 
ones are expensive. A pair of expansive bits 
can take the place of a set of auger bits 
when you need holes over 5% inch in diam- 
eter, and can be used to bore holes up to 
three inches. When setting an expansive 
bit, always check the hole size in scrap 
first. Don't trust the calibration. And 
always be sure the cutter locking screw is 
as tight as you can get it. 

Hole saws. There are two kinds. The 
inexpensive type comes with a single man- 
drel and a set of seven blades. The blades 
resemble pieces of wide hacksaw-blade 
stock formed into circles. The advantage of 
low initial cost is offset by not being able to 
replace worn blades individually. 

In the better type of hole saw, the blade is 
in the form of an inverted cup with teeth 
around the rim. The cup mounts on a man- 
drel. Blades and mandrels are purchased 
separately, although they are sometimes 
available in kits. Use high-speed steel 
blades on wood, machinable steel, iron, 
brass, copper, aluminum, and'most plastics 
(except fiberglass-reinforced and thermo- 
plastic). Carbide-tipped hole-saw blades 
cut all of the above materials, plus fiber- 
glass-reinforced plastic, gypsum board, 
and plaster (but not masonry). 

Both types of hole saws have twist-drill 
pilot drills. Use either of them in a drill 
press or portable electric drill. When drill- 
ing deep holes it's a good idea to back out 
the drill occasionally and chisel out the 
scrap material. The saw runs cooler with 
less chip clogging, and you won't have the 
time-consuming problem of getting the 
plug out of the saw cup when you're fin- 
ished. 

Lock-set bits. The most common need for 
a large-diameter wood bit around the 
house is for installing a new lock set on a 
door. You can make the large hole in the 

Continued 


auger with straight shank for drill presses, ship 
auger (without spurs for a flat-bottom hole). 


OCTOBER 1982 | 135 


THIS DEVICE MAKES 
ORDINARY TELEPHONE 5 
OBSOLETE. 


Actual size. 
1" x Va" x 2%") 


The Freedom Phone? Cordless Telephone Model FF-3500 has more 
features than any ordinary telephone. But one ordinary feature is missing. 

There's no cord to tie you down. The compact handset measures 
1" x 5%" x 224" and weighs just 7 ounces. So it's really easy to take or make 
calls anywhere within its operational range. That's upstairs, downstairs, in the 
front yard, backyard, at the neighbors, up the street, or down the block. 

Instead of going to the phone to talk, you take the phone with you. 

The Freedom Phone 3500 is the first cordless telephone that's small 
enough to fit in your pocket. 

Designed and built exclusively for the Electra Company, makers of 
Bearcat? Scanners, the Freedom Phone 3500 provides crisp and clear cordless 
calls. An audible tone and pulsing light confirm dialing. The touch of a button 
automatically redials the last number entered. 

The Freedom Phone Cordless Telephone is as easy to install as it is to 
use. Its attractive and compact base station plugs into your existing phone line 
and electrical outlet. 

If the idea of using a Freedom Phone Cordless Telephone has a nice ring 
to it, get up, walk to your obsolete telephone, and call 800-4-4-P-H-O-N-E. 
You'll learn more about the Model FF-3500 and get the name of the nearest 
Freedom Phone Dealer. 


THE FREEDOM PHONE CORDLESS TELEPHONE. 


CIRCLE CUTTER from Brookstone (top) cuts a 
Ve-in. kerf, good for thick material. General's 


Electra Compony cutter (center) works best with thin material. 
Division of Masco Corp. of Indiana Compass Cutter (bottom) from Hit Products 
300 East County Line Road * Cumberland, Indiana 46229 (C) 1982 Masco Corp. of Indiana works with a portable drill; its bit acts as a saw. 
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Е... movies, sports and special events with - 
the Saturn-V deep fringe microwave receiver for . 
homeowners outside the service area of local 
over-the-air pay TV stations (i.e. HBO, Showtime). 


The Saturn-V is a high technology microwave 


downconverter featuring State-of-the-Art electronics. 
for general microwave usage: Receiving range is 
65 miles line-of-sight of a local transmitting tower. 
The Saturn-V is the only factory direct receiver 
available and comes with a full 6 month warranty. 


Design/Performance features: 

e Gain 40 db * Frequency 2-2.5 Ghz * Tuning- 
Channels 2-6 • 20 inch Parabolic antenna • Power 
supply * 60 ft. cable, cable adapters, brackets and 
hardware included * Illustrated instructions 


For authorized reception of satellite video programing 


Е: ee a EEE aye Dac dc ee meer КЕНШ, Е Sm =a SI eee ce RAT Я E Кел: 
maa Paneer ent а Al RE КУ ОКК eps ene m ee. А i REPAS QU я 


. your area, Call: 


одага Retail eoo eerie nae 9240.00 


2 Summer SCI SG tior 2... 9169.99 
| ORDERS ONLY: 


Call Toll Free: 1-800-824-7927. 

„ For more information for use of the Saturn-V in 
1-916-454-2190. 

We accept Mastercard, Visa, UPS-COD. When 
ordering by mail, money-orders and cashiers 
checks only (sorry, no personal checks). Volume 
prices on request. 


Note: Microwave receivers will not pickup cable 
TV or the signal from cable link towers. 


Serving you today and tomorrow 
Microwave and Satelite Systems 


4558 Auburn Blvd., Suite 208 
Sacramento, California 95841 


a hard te. 22 


STAPLE GUNS 


For the < 
Home 
Handyman 


All-purpose, profes- 
sional staple gun with 
powerful hand compres- 
sion staple driving action 
for 1,001 heavy duty jobs 
— like installing ceiling 
tile, insulation, weath- 
erstripping, vapor bar- 
riers, etc. 


Model ET-50 
ЕЕЕ CTRIC 


Operates 

on any 
110 Volt 
~~ AC-60 Cycle 
Outlet. 


Lightweight electric staple 
gun that works on standard 
household current. Easy- 
Squeeze trigger-fast oper- 
ation makes it tireless for 
women to use as well as 
men. 


Manual or electric... Arrow Staple Guns make 
fast, effortless work of those do-it-yourself home 
fix-up projects! Easy one hand operation leaves 
other hand free to hold, stretch and control ma- 
terial for that professional finishing touch... 
whether you're a home handyman insulating an 
attic or a handy homemaker covering a valance. 
Both models use Arrow No. T-50 staples in 6 
sizes: 1/4", 5/16", 3/8", 1/2", 9/16" and Ceiltile. 


Available at all leading Hardware, Home Center 
& Discount Department Stores everywhere. 


Arrow Fastener Compan у, Inc. 


211 Mayhill Street. Saddle Brook, N. J. 07662 
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MULTI-SPUR BIT is used to drill exactly located 
holes in clamped wood. Performance is compa- 


UNIBIT STEP DRILL bores clean holes in thin 
material easily. Tubing can be drilled without 
clamping—the bit has no tendency to walk. 


SHIP AUGER is used for boring deep holes, such 
as a run for an electrical wire in a wooden lamp, 


rable with that of Forstner bit, except for the 
larger point. Bits range from '2 to 2% in. dia. 


MORTISING BIT for drill press bores a round 
hole, and the chisel squares it. Considerable 
downward force is required for chisel to cut. 


above. The bit shown has a tapered feed screw, 
and the length of the twist section is 12 in. 
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IF you've got a job to do, you need the right tools. Now's the *W 
time to get them. Buy specially marked Stanley tools between 
now and December 31st and take advantage of The Great Stanley 
Rebate. Buy any of the 17 specially marked Stanley tools at your 
local retailer, send in the proof of purchase and 

you'll receive a check back from Stanley for the 

rebate amount. Times like these it's a Great 

Stanley Rebate! 


\Star View 32: 


Systems” 
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side ofa door in a number of ways: You can 
use a hole saw; if you have a bit brace, you 
can use an expansive bit; if you have a lot of | 
doors to do, you might use a special door- : 
lock bit or a lock-set bit. If you have a drill 
press, you can use a hole saw, lock-set bit, 
ог multi-spur bit. (Multi-spur bits can drill : 
semicircular holes, just as the Forstner bit | 
can.) 

Circle cutters. Also known as fly cutters, 
circle cutters are used in a drill press for 
making large-diameter holes in metals, 
plastics (except fiberglass-reinforced), and 
wood. Work should be clamped and backed 
with scrap plywood. For a clean hole, cut 
partway from one side and finish from the 
other. Your drill-press speed should be 
slow, and the feed should be extremely 
slow. 

A variation of the fly cutter is Hit Prod- 
ucts’ Compass Cutter, which chucks into 
an electric hand drill. It can cut circles up 
to 18 inches in diameter using a special 
cutter bit. The bit travels a line set by an 
adjustable arm tethered in the center ofthe 
cut. Use the tool for either cutting a large 
circle in plywood, plastic, etc., or for cut- 
ting out a disc. It will cut through a 2x4. 

Deep-drilling bits. Extra-long twist 
drills, brad-point drills, and auger bits are 
for boring very deep holes, such as in 
turned lamp parts. Of the three, the brad- 
point drill is the most accurate with the 
auger second. Use a slow drill speed and 
slow feed. For drilling holes in several 
diameters, do initial boring with a brad- 
point drill for accuracy, then ream with 
twist drills for larger diameters to save the 
cost of buying several expensive bits. 

Mortising bits. À mortising bit drills a 
square hole. Use these to make mortises for 
tenons. You make rectangular holes by 
drilling overlapping square holes. The 
mortising bit consists of an end-cutting 
drill rotating inside a hollow square chisel. 
A special attachment clamps the chisel to 
the drill-press quill. The drill is chucked 
normally. Precise adjustment between the 


STAR VIEW MODEL 12K 
e Complete System 


* Easy to Install 
e Reasonably Priced 


* UPS Shippable 
Weight 125 Pounds 


e More than 100 
Channels Accessible 


THE STAR VIEW 12K SYSTEM KIT CONTAINS; 
*12 Foot Antenna 
* Azimuth Elevation Mount 
e 24 Channel Receiver 
120° Low Noise Amplifier 
e Feed Horn 
e Cables & Connectors 
e No Modular Included 
(May be ordered separately for $79.95) 
Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome * Price subject to change without notice. 


H&R COMMUNICATIONS, 


Route 3, Box 103G 
Pocahontas, Arkansas 72455 


SURPLUS CENTER Can Help You Save Energy, - $$$$$$ 
Powerful Hydraulic Log Splitter 


CONVERT IT TO ELECTRICAL ENERGY 
MONCHAPGEP 


STARTS CHARGING IN OHLY 


$2595.00 


INC. Subsidiary of Craig Corp. 
Call 800-643-0102 
or 501-647-2291 


FEATURES . 
10-1/2 tons splitting force 
Fast splitting cycle ( 10-sec. | 
Splits logs up to 26°" long 
5-HP BRIGGS gos engine 
Powerful 2-stoge hyd. pump 
Detent control valve returns 
to neutral automatically 


| 12 OR 24 WOLT | 


WIND ELECTRIC 
BATTERY CHARGER IE 


= | ITEM #1965 | - - Split wood for your own 
use, for profit, earn extra money on rentals. 
Built from finest quality components. 


Log Splitter Components 


Vehicle Battery Motor 


1/2 HP, 12 to 3é-VDC 
REVERSIBLE 


F.O.. Lincoln 
- Use to motorize bikes, 
scooters, etc. 2400-RPM at 24-VDC, 
3600-RPM at 34-VDC. Boll bearings, 3/4" 
оі, хей, 6° diom. x 9° ( 13 Ibs. | 


е (| ITEM #1066 | - 


For 100-Page Equipment Catalog 
Send 60¢ 


a | You Can Order Direct From This Ad 
9 OUR TELEPHONE: ( 402 ) 474-4366 
da 
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= LOWEST PRICE ON = HTDRAULICS 
* CREAR MOTOR + SUEVITING IMTS 
= WELDERS = HGM = COMPEISIORS 


S 09-1062 AUTOMATIC CONTROL VALVE 


zd 89-1082 or 19-075 
Keg. $44.58 
(12 5, ) Se "а $69 95 


a 4-way, 3-position detent with auto 
kick-out to neut. 30-GPM. In/out ports 3/4" 
МРТ, work ports 1/2" MPT. 12° x 5" x 4" 
* | ITEM #9-075 | - - Some, except detent 


ond auto. kick-out in retract position only. 
24" STROKE, DBL-ACTG, 2500-P$I RAMS 

* (ITEM #9-062-24 ). . Prices РОЗ. гешн 

3-1/2" bore, 1/2" NPT ports e. 129.95 


rod 1-1/2" d. ( 45 105. | sea. $110. 00 


e ( ITEM #9-030-24 | - Reg. $153.05 


4" bore, 1/2" NPT ports | 
rod 2" d. (62 lbs.) .. swa. $149.50 


SPECIAL FENCES OW aba COMPONENTS LDPE MOV, 35, 1987 


SURPLUS CENTER. PS-102 


* Wind driven generators keep { 12-volt or 24-volt ) 


battery system charged to provide power for lights, 


DC radios, etc. Charging starts with only 7-MPH 
breeze, 23-MPH gives max. chorging 


inverters ( below ] to chonge DC to 115-VÀC for 
lights, radios, TV, tools, etc. Instructions furnished. 


INVERTERS Convert DC To AC 


| ITEM $6-923 1 
TI-WDC de 115-V AC 
EDO-Watti, 6.7 - Алар, 


$388.00 


| ITEM HbA | 
14-YDC te 115-VÀAC 
1280. Watts, 10. дра, 


$388.00 = 
„ШІ нги 
* Convert DC power generoted by wind 
generators cod bottery banks to 115-volts AC 


power for lights and appliances. Both models 
14"x9"x 8" (52 lbs. ) Prices F.D.B. Lincoln 


LINCOLN, NE 


, 200 and | 
400-wott units for 12 ond 24-volts. Use with | 


68501 
d 


ENERGY BOOSTING | drill and the chisel is essential, and the 

Centrifugal ( FOR ""BUILD-IT- YOURSELF" MECHANICS ) chisel must be honed razor-sharp for the 

Blower at 2-STAGE PUMP mortising to work at all. To drill the square 

Ес ( X TM Prices f.0.8. Шан hole, you have to bear down; the drill cuts a 

rox. nen $10.95 А  » $120.00. | reve teeters itame | sevek тинен. round hole and the chisel squares it. A 

* i ITEM #16-944 ) - - Boost efficiency of wi. t $519.50 (=. | $519.50 cos hold-down restrains the work as you bear 
aid элаз Были: d far VAME NN: * 10-GPM ot 500 PSI, 2.25-GPM ot иш: ij 

Mae, c. О ыы ELIZ" ыш. 2250-PSI. Shaft dom. 1/2", ports 1/2” TTT ppg down and release. The advantage? You can 

115-VAC, 100-CFM. 8° x7" x 7^ ( 6 lbs. ) ا ا ي ا‎ ee rer make a lot of mortises fast, once the 

| $795.00 c»: | $795.00 c a | 


machinery is set up. 

Drilling a big hole doesn't have to be a 
big project. If you have any doubt about 
how the hole will turn out, practice on a 
scrap piece of material similar to that of 
the project. You could save yourself a lot of 
grief later. 


SOME SPECIALTY-BIT SOURCES 


Brookstone Co., 127 Vose Farm Rd., Peterborough NH 
03458; Constantine's, 2050 Eastchester Rd., Bronx NY 
10461; Craftsman Wood Service Co., 1735 W. Cortland 
Ct., Addison IL 60101; The Fine Tool Shops, Inc., 20-28 
Backus Ave., Danbury CT 06810; Frog Tool Co., Ltd., 700 
W. Jackson Blvd., Chicago IL 60606; Garrett Wade Co., 
161 Avenue of the Americas, New York NY 10013; Hit 
Products, Inc., Box 6906, Hollywood FL 33021; Leich- 
tung, 4944 Commerce Pkwy., Cleveland OH 44128; 
Sears, Roebuck & Co. (any catalog store); Shopsmith, 
Inc., 750 Center Dr., Vandalia OH 45377; Woodcraft, 313 
Montvale Ave., Woburn MA 01801; The Woodworkers’ 
Store, 21801 Industrial Blvd., Rogers MN 55374. 


McCULLOCH CURES SPLITTING HEADACHES. 


Our new Woodmate I” A logsplitter And stores in only 2 square feet of floor electric chain saw Just send the cou- 
thats half the size and half the price of space, whichis less than a power pon back to us with a penny, and 
<= = comparable gas lawnmower takes up. À „ well send you our Electramac 
powered logsplitters. GET A SAW FOR A PENNY. k 12 (a $95.99 value). 
This electric | Ж For fast, fast, fast 
brute packs 10 tons But what ЖА "m, relief from 
of hydraulic splitting power. So it can about your wood? e * ) splitting 
split a cord of oak in just 2 hours. For If youre going to split wood, you'll headaches, 


about 15€ worth of electricity. certainly need a saw to trim limbs. So Call toll free (800) 423-6302. In 
The Woodmate! weighsonly 05165. when you buy our new logsplitter well ^ California (213) 822-9724 collect for the 
Rolls easily thanks to its dolly-like design. give you a coupon for a McCulloch name of your nearest McCulloch dealer. 
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Planning to paint your house? One of the 
first things you have to do is estimate how 
much paint you'll need. In most cases, the 
paint-can label will tell you the number of 
square feet the can’s contents will cover, 
depending on the type of surface—primed, 
porous, or unpainted. Corrugated surfaces 
require more paint, as do areas of the house 
with narrow siding. 

Your main task, then, is to determine 
the square footage of the area you'll be 
painting. Once you know that figure, you 
divide it by the area each gallon of paint 
will cover to determine the number of gal- 
lons you need. For example, if you have 
5,000 square feet of surface to paint and 


Calculating 
your paint 


neeas 


Yes, You Can... 


Stop Your Electric Meter Legally!| 
AND SAVE THOUSANDS OF DOLLARS! 


It's Being Done Now! 
Have ALL the power you need for light, heat, 


appliances at a cost of pennies 
and make money by selling surplus to your local utility! | 


WIND POWER osnon 


The Complete Guide that Gives You All the "How-To" Facts 
for Utilizing Non-Polluting Wind Power! 


HOME OWNERS! APARTMENT DWELLERS! FARM OWNERS! 

Create your own electric power for cooking, lighting. heating. hot water, washing, 
TV. etc. Forge! about blackouts, power loss. costly utility bills WIND POWER 
works for you FREE — saves you loads of money year after year. after year 

| gives you complete independence from utilities! 


YOU CAN BUY A WINDMILL OR BUILD ONE YOURSELF! 
This book tells you where to buy wind power systems the cos! the best size 
for your city or form home |! details how to build your own system Frank Buyak 
of Pound Ridge NY built his own system in 1974 for under $1500 Under 
today s tax credit for installing energy-saving devices (legislation now in Congress 
seems sure to raise this to 50%) you can get the government to pay up to half 
the cost of your installation 


BUILD A WIND POWER SYSTEM FOR UNDER $200! 
Comprehensive plans ond detailed illustrations show you how an under 
$200 installation working on winds as low as 7 MPH can provide 
lighting healing and pumping The book also shows you how to utilize 
solar units when the wind is down 


PROVEN PERFORMANCE OF WIND POWER SYSTEMS! 
e Norman Page of Pelham Mass spends 530 a year (for parts) to run his 
windmill and it provides power for his lighting and appliance needs. When an 
electrical storm in Pelham blacked ou! all homes offices and factones Mr Page s 
personal wind powe: system кер! nghi on working! 

e A Windmill is now generating power for à five-story tenement Duilding on 
Fast 1 ih Street in New York City and they оге selling their excess 

power to the Con Edison шту 

e Three wind machines are presently being installed in the State of Washington 
that-will provide all the power needed for 2 000-3 O00 homes 


ACT NOW! SAVE! SAVE! SAVE! 
1425 In 1977 а kilowatt hour cost an 
ا‎ - 150 average of 5 lo 6C Today, it's more | 
id '“ thon twice os much ond the ü 


— 130 
<“ f0 10105 keep going up ond up g: Please send me your WIND POWER BOOK 
T =nclosed is my check or MO for 510 95 


TG dependent on the whims of OPEC 
| il companies, natural gas 
vos F 9 3995 plus ilfo shipping] OF charge to my 


но consortiums and air polluting coal 
. ee Suppliers The wind is clean. and C) Master Cord O Visa Expires 
50 better ye! its FREE! Did you know B 


aT ОБ m m ю YOU can also 510ге your surplus Ё inn * Зи 
\ if Ac [jet fe ‘| i = 1 nt 
power and sell it to your local от denghres wi hi no | CON telul 


PERSONAL ANALYSIS 

OF HOW YOUR HOME 

CAM BEST UTILIZE 
WIND POWER 


[ha Wind Power book contains 
a questionnaire for you to All out 
and return to us. We'll sand you 
an exper s custom analysis on 
{һа besi, lags! expansive, 
money -soving wind power 
system lor your own home. 


CREDIT CARD BUYERS 
Call Toll Free 24 Hour Service 


1-800-453-4800 
Order Today! 14 Day Money Back Guarantee! 


WIND POWER, Dept. 1255 
10-10 44th Ave., Long Island City, N.Y. 11101 
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each gallon you buy covers 400 square feet, 
then you'll need 1215 gallons of paint for 
the job. 

How do you figure the total square foot- 
age? According to specialists at PPG Indus- 
tries (One Gateway Center, Pittsburgh, 
Pa. 15222), it depends on how many oddly 
shaped areas are to be coated. For walls, 
ceilings, floors, or doors, you simply multi- 
ply width by length (or height) and add the 
totals. For gables, measure the width of a 
gable end of your house, then multiply that 
result by one-half the gable height. 

You can determine a gable's height by 
multiplying the roofs estimated percent- 
age of slope (a flat roof is zero percent, a 
perpendicular line is 100 percent) by the 
gable width. For example, a gable that is 
25 feet wide and has a roof that slopes 25 
percent has a gable 6.25 feet high. 

You multiply half the height 
(6.25+2=3.125) by the width (25), and you 
arrive at an approximation of the area of 
the gable end: 78 square feet. 

For irregular areas, you need special for- 
mulas. Here are recommendations for fig- 


uring square footage for various exterior 
features: 

© Plain cornices: Multiply length by 
width and double the result. For ornamen- 
tal cornices, triple the result. 

€ Plain eaves: Multiply the width of the 
overhang by the length and add 50 percent. 
For eaves with exposed rafters, double this 
figure. 

© Slatted shutters or blinds: Multiply 
width by length and double the total for 
each face. 

© Latticework and handrails: Multiply 
the height by the length and multiply the 
result by four. Use the same formula for 
balustrades. 

€ Rectangular columns: Multiply the 
width of one side by the height and multi- 
ply that figure by four. 

9€ Round columns: Multiply the circum- 
ference by height. 

© Fluted columns: Multiply circumfer- 
ence by height and add one-half of that 
result. 

® Downspouts and gutters: Find the cir- 
cumference in inches, divide by 12, and 
multiply by the total length (in feet) of each 
piece. Double the result if you're planning 
to paint the gutters inside and out. 

® Picket fences: Multiply the height by 
the length and multiply the result by four. 
This gives an approximation for both 
sides. 

Deduct the area of any feature that's not 
to be painted, such as patio doors, windows, 


or brickwork.—Charles A. Miller 
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Superior front RT10 nylon zipper won't break 
or jam e 100% stretch nylon cuffs—for added 
warmth and comfort e Handy sleeve pocket 
for sun glasses, change, tickets...with dome 
fastener e Two way knit collar. Sporty open- 
lapel style or closed it's a snug fitting turtle 
neck that's large enough to protect chin, 
mouth and nose e Made in U.S.A. e Ladies' 
Available in: Navy, Light Blue in sizes S(10-12) 
M(14-16), L(18-20) e Men's Available in: 
Navy, Red in 5(34-36), M(38-40), L(42-44) 
and XL(46-48). 


Copyright: Markus ірге Ltd 


The Jacket for all Seasons 


From the same technology which insulated man 
in outer space comes a new type of garment... 


pud 
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You are invited to test wear it free for 15 days. 

THE SUPERJACKET'S miracle lining is the same type of 
material that was developed for the space program. ії 
keeps body heat in, cold out — without bulk or weight. You'll 
love the fantastic freedom you'll feel when you toss on this 
smart-looking, versatile jacket to run to the store, play a 
game of golf, land a whopper on a fishing trip... or just put- 
ter in your back yard. It's so incredibly light in weight you 
wont believe how toasty warm it keeps you — even when 
the temperature plunges! 

You no longer need a wardrobe full of jackets for differ- 
ent seasons. The Superjacket [T takes you through all of _ 
them — spring, summer, fall and even winter — in absolute 
warmth, comfort and style. It’s the one jacket you'll reach for 
again and again... the one you'll take along on trips, when 
you're not sure what the weather will be like... and the 
Superjacket [T folds compactly... takes up just a small 
corner of your suitcase. 


What's more, it's 100% water- 
repellent, so you can wear it in rain, 
snow, sleet, fog — a feature that 
won't wash out no matter how many 
times you toss it in the washing 
machine and tumble-dry it. And be- 
cause it's washable, think of all the 
money you'll save in cleaning bills. 
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Tep “= | outdoor activities 

You'll wear it walking, rid- 
ing, bicycling, golfing, fish- 
ing, boating, gardening, 
even skiing... whatever you 
do that takes you outdoors. 


= icf A | KI Ari p= "Y 
| 19 WATS WWII MU ORBLIU A зра." 
d Por РРА П 0 ee OO ЕЕЕ не Р КРЕ. = шу, 
& үр | Xj aq 1 Fi е = 5 If RH PI 5 i= A tet" Fh | ак әм 
| | | T | ' Ls EM Ll طا‎ | LE | a — 
PX = U а РЕШЕ Н aai uu МММ А» Ed Ie ih! O AA Li NAS 


` 15 DAY FREE EXAMINATION 


Readers’ Shopping Service, Times Mirror Magazines P102B 

P.O. Box 2041, Latham, NY 12111, 

Yes, | would like to take advantage of your 15-day free examination. 

Please send me the Superjacket Il in the size(s) and color(s) indicated 

below for $29.95 + $2.95 shipping & handling. If | am not completely 

satisfied, | may return it within 15 days for refund or credit. 

— (qty) #4144 Men's Navy, Size (S;M,L,XL) — — _ (aty) #4146 Ladies’ Light Blue, Size (S,M,L) —— 

__(qty) #4145 Men's Red, Size (S,M,L,XL) — ___(qty) #4147 Ladies’ Navy, Size (S,M,L,) _ 

ПРаутепі Enclosed $. (Res. of AZ, CA, СО, FL, IL, NY, OH, SC, VA, VT, WI please 
add applicable sales tax.) 

Chargeto: OVisa ОАтЕхр MasterCard [O Diners 

Account No. |. | | Ехр. Date 

Name 

Street 

City State Zip 


New from NRI! 


The first at-home training in 


videocassette recorder repair 


with exclusive videotaped lessons. 


Learn TV/Audio/Video 
Servicing...includes 
state-of-the-art VCR, NRI 
Action Video lessons, 
plus full training in color 
TV and audio repair. 

Now, you can learn the hottest, most 
wanted skill in home entertainment elec- 
tronics...servicing and repairing videocas- 
sette recorders and video disc players. Well 
over 2 million units have already been sold 
and the demand is just starting! Already, 
qualified VCR technicians are in short sup- 
ply...people are waiting up to a month for 
VCR repair. Good jobs at good pay are going 
begging. And NRI can get you in on the 
action with convenient and effective at- 
home training. 

Choice of Specialized 
Training 

NRI offers you three Master Courses 
in TV/Audio/Video Servicing, each com- 
plete, each with equipment and training 
for the specialty you want. Each course 
thoroughly prepares you for color TV plus 
audio and video equipment. Then, you take 
the specialized hands-on training on the 
equipment you select. 

You can get specialized audio experi- 
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Specialized tra on Heath /Zenith 
Model 2501 25" (diagonal) color TV, 
videocassette recorder, or AM/FM stereo 
you keep for yourself. 


ence as you build your own AM/FM stereo 
system complete with speakers. Or gain real 
bench experience with hands-on TV train- 
ing as you build a 25" (diagonal) fully 
computerized, programmable color TV and 
professional test instruments. Or train with 
x: your own new 
video cassette 


recorder and NRI's exclusive Action Video 
servicing lessons on videotape. 

State-of-the-Art VCR 

This modern VCR features high- 
technology design with electronic pushbut- 
ton tuning, remote control, three recording 
speeds with up to 6-hour capacity, high- 
speed visual search, built-in clock/timer, 
memory rewind and audio dubbing capabil- 
ity. Direct drive motors and azimuth record- 
ing give outstanding picture reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but to 
play the absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you'll learn theory, 
construction, and service procedures, see 
them explained in graphic closeups. And 
you get this unique training only with NRI! 

Learn at Home 

at Your Convenience 

No need to quit your job or tie up your 
evenings at night school. No time away 
from your family or expensive travel. NRI 
comes to you. You are a class of one, getting 
both theory and practical hands-on training 
backed up by our staff of experienced 
educators. 
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NRI the Pros' Choice 

More than 67 years and a million and 
a half students later, NRI is still the first 
choice in home-study schools. A national 
survey of successful TV repairmen shows 
that more than half have had home-study 
training, and among them, it's NRI 3 to 1 
over any other school. 

That's because you 
can't beat the training and 
you can't beat the value. 
|. Only NRI combines exclu- 
sive fast-track training 


techniques with modern state-of-the-art 
equipment to give you the skills you need for 
success quickly and easily. Only NRI offers 
such complete training with so many timely 
options for specialized bench experience. 
Send for our free catalog and get all the facts 
on these exciting Master Courses in TV/ 
Audio/Video servicing. 
Free Catalog... 
No Salesman Will Call 

Mail the coupon today for your free 
copy of our 100-page look into tomorrow. It 
shows all the equipment you get, describes 
each lesson in detail. And it tells you about 
other important career opportunities in Mi- 
crocomputers and Microprocessors, Digital 
and Communications Electronics, Elec- 
tronic Design Technology, and more. Send 
today and get started on a big new future for 
yourself. If card has been removed, please 
write to us. 


NRI SCHOOLS 
|. McGraw-Hill Continuing 
| Р Education Center 
y 3939 Wisconsin Ave., 


€ (e "Min : 
"ы Washington, D.C. 20016 
"Hill 


We'll give you tomorrow. 


SHOP TALK 


By AL LEES 


Surviving another howler 


All my items in this month's space 
address aspects of keeping the home cozy 
through the winter ahead. 

l've been receiving requests for a final 
comment on urea formaldehyde foam— 
the highly touted "retrofit insulation" of 
the mid-'70's, the "shaving cream" that 
franchised applicators pumped into the 
empty stud cavities of older homes, where 
it expanded and solidified. The stuff had 
been used for years in commercial appli- 
cations in Europe, so when it became 
available for use in homes here, we ran 
two feature articles on such installations. 
The writers of both these articles still live 
happily in those houses, yet the urea 
formaldehyde-foam industry is now 
dead—killed by a ban imposed by the Con- 
sumer Product Safety Commission that 
has just taken effect. 

Out of over 500,000 homes in the U.S. in 
which UF foam had been installed, the 
CPSC came up with only 2,200 com- 
plaints, so it's still safe to say that wher- 
ever UF was properly mixed and applied it 
not only did an effective insulating job, it 
caused no outgassing problems. Still, a 
few of the complaints involved severe 
reactions, and there's even been a sug- 
gestion that formaldehyde gas, at high 
concentrations, may be a carcinogen. 

Since the cost to remove the installed 
foam can range from $4,000 to $20,000 
(depending on the size and complexity of 
the structure), hundreds of homeowners 
across the country have sued manufactur- 
ers and installers, and the tide may threat- 
en makers of other products containing 
formaldehyde (such as particleboard) that 
the ban doesn't cover. 

The CPSC continues to say there's no 
cause for alarm—especially since the an- 
nounced ban has driven most UF compa- 
nies out of business and no new installa- 
tions have been made this year. If your 
home had the foam pumped into its walls 
over a year ago and you've noticed no irri- 
tation or dizziness, you needn't worry. 

But if you're still concerned about form- 
aldehyde levels in your home, you can 
test for fumes. A commercial lab might 
charge you anywhere from $50 to $500 
(check your Yellow Pages, local environ- 
mental agencies, or health departments). 
But 3M now sells a metering device for 
DIY testing. The $35 price includes 3M's 
lab analysis and report after you've 
exposed the meter in your home for 24 
hours and mailed it back to them (it's not 
reusable). Write 3M Co., Box 43157, St. 
Paul, Minn. 55164. 

As for the cancer fear, | especially recall 
one reader's expression of concern: A 
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New England woman phoned to ask my 
evaluation of the UF-foam question. 
Seems her husband, impressed with our 
reports, had the foam installed in their 
uninsulated, late-'30's house. This couple 
had been delighted with the increased 
comfort and lower fuel costs. But their 
friends warned them that they risked can- 
cer by living there. 

| carefully explained that any release of 
gas had ended with the curing of the foam 
in the walls—and, besides, the American 
Cancer Society had announced there was 
no evidence that formaldehyde fumes can 
cause cancer in humans. | went on to say 
that several companies that use formalde- 
hyde in manufacturing processes are con- 
ducting studies of worker exposure and so 
far (Du Pont's report is complete) have 
found no statistical indication of unusual 
incidence of cancer in people who work 
with formaldehyde regularly. 

As | spoke, my concerned caller inter- 
rupted to say: “Would you hold on just a 
minute? | can't reach my cigarettes." 

For the first time in 20 years, | hung up 
on a PS reader. 


DIY solar collectors 


The National Solar Heating Workshop 
concept was first developed at Arizona 
State ["Solar for Credit," PS, June '80]: 
Homeowners enrolled (at a nominal tu- 
ition) for a one-day assembly workshop 
that gave hands-on experience in con- 
structing a solar water heater. If you then 
wished to complete and install the unit at 
home, you paid for the parts you carried 
away. The program has now spread to 
New England. For further data contact The 
Back Forty, Box 157, Buckfield, Maine 
04220. This store stocks all parts for two-, 
three-, or four-panel kits. 

If your interest is in an air system for 
space heating, write Solar Innovations, 
Box 6788, Great Falls, Mont. 59406. It 
claims to have devised a uniquely chan- 
neled collector (of efficiency superior to 
most manufactured units) that can be built 
by anyone in a few hours for under $175. 
Plans and instructions are $40; kits are 
$375; a fully assembled unit is $475. 


Every little saving helps 


Several years back, nearly everyone that 
could tap into a natural-gas line installed 
at least one outdoor gas lamp. The nostal- 
gic charm has dimmed by now with rising 
fuel costs, so Sears is offering an install- 
it-yourself conversion kit. You electrify 
your gas lamps with a photoelectric sock- 
et that replaces the existing gas mantle; it 
turns the bulb on at dusk, off at dawn. The 


kit costs $50 (at Sears retail stores), but 
consider typical operating costs: The gas 
lamp, burning continuously, would cost 
about $75 a yearto operate, while the low- 
voltage one—averaging 11 hours of on- 
time daily—would cost under $10. 


Heat-capturing house 


Does the picture above look familiar? Reg- 
ular PS readers will recognize this house 
as one we ran in our leisure-home-plan 
series [PS, April '81]. It featured a unique 
system of built-in vertical solar collectors 
set between windows on the south wall—a 
heated-air system designed and tested for 
PS by architect Samuel Paul. This snap- 
shot was sent to us by owner-builder Hen- 
ry Baillie, who'd bought the plans and fin- 
ished the house this past spring—on a pri- 
vate lake in Illinois. Reader Baillie writes: 
“| studied a lot of house plans before 
selecting this one," and he's looking for- 
ward to a very cozy winter. The plan is still 
available from Homes for Living, Inc., 107- 
40 Queens Blvd., Forest Hills, N.Y. 11375; 
ask for the Ridgewood Plan. 


Heating-appliance problem? 


If it's a GE heat pump, you may be in luck. 
The company has just announced a 
nationwide consumer hot line where you 
can place a toll-free call 24 hours a day, 
every day of the year, for information 
about any GE or Hotpoint product—from 
light bulbs to refrigerators. 

As a follow-up to GE's Quick Fix system 
of how-to-repair manuals and replace- 
ment components for the five major kitch- 
en and laundry appliances, the new 
Answer Center puts the company in the 
forefront of consumer service. Quick Fix 
racks in home centers have been very suc- 
cessful, and | predict the Answer Center 
will prove equally popular. Here's the 
number that will put you in touch with the 
staff in Louisville: (B00) 626-2000. 

Other companies are becoming more 
responsive to consumer complaints, too, 
according to a free booklet you can get 
from Coca-Cola, "How to Talk to a Com- 
pany and Get Action.” Believe it or not, the 
larger the corporation, the more likely it is 
to welcome consumer input for its market- 
ing programs. For your free copy write: 
Consumer Info. Center, Coca-Cola Co. 


Dept. CE, P.O. Drawer 1734, Atlanta, Ga. 
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Theyre powered by 
an optional 6.2 liter 
truck diesel. 


An engine that’s built to do a truck-size job of 
hauling or towing. With the traditional diesel 
features of rugged construction and efficiency 
of operation. See the mileage estimates for 
GMC 2-wheel-drive, diesel trucks and the 
projected estimates for the 4-wheel-drive 
Jimmy below. Diesel power is also available in 
4-wheel-drive pickup and Suburban models. 
See the full line of full-size diesel trucks at your 
GMC truck dealer. And, wherever you go, 


buckle up for safety. 
2-wheel-drive EST. EPA т | 
diesel pickup HWY. 31 EST MPG | 


2-wheeldrive EST. EPA 20 
diesel Suburban HWY. 30 EST. MPG 


G2500 EST. EPA | 
diesel van HWY. 30 EST. MPG 
4-wheel-drive EST. мг ЕРА 

diesel Jimmy HWY 2 7 EST. MPG 


Use estimated MPG for comparison. Your mileage may 
differ depending on speed, distance, weather. Actual 
highway mileage lower. Estimates lower in California. 
Some GMC trucks are equipped with engines produced 
by other GM divisions, subsidiaries, or affiliated compa- 
nies worldwide. See your GMC muck dealer for details. 


*GMC projections of 1983 = Official Truck 
mileage estimates. See г а 

your dealer for actual = Оут ^ aia 
EPA estimates. Los Ángeles 


ESCORT 
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Anyone who has used a conventional passive radar 
detector knows that they don't work over hills, around 
corners, or from behind. The ESCORT" radar warning 
receiver does. Its uncanny sensitivity enables it to pick 
up radar traps 3 to 5 times farther than common de- 
tectors. It detects the thinly scattered residue of a radar 
beam like the glow of headlights on a dark, foggy road. 
You don't need to be in the direct beam. Conventional 
detectors do. Plus, ESCORT's extraordinary range 
doesn't come at the expense of more false alarms. In 
fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 


The unfair advantage 

ESCORT secret weapon is its superheterodyne 
receiving circuitry. The technique was discovered by 
Signal Corps Capt. Edwin H. Armstrong in the military's 
quest for more sensitive receiving equipment. ESCORT s 
Varactor-Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150GHz) radar frequencies for close, 
careful, and timely examination. Only ESCORT uses this 
costly, exacting component. But now the dilemma. 


The Lady or The Tiger 

At the instant of contact, how can you tell a faint 
glimmer from an intense radar beam? Is it a far away 
glint or a trigger type radar dead ahead? With ESCORT 
it's easy: smooth, accurate signal strength information. 
A soothing, variable speed beep reacts to radar like a 
Geiger counter, while an illuminated meter registers fine 
gradations. You'll know whether the radar is miles away 
or right next to you. In addition, the sound you'll hear is 
different for each radar band. K band doesn't travel as 
far, so its sound is more urgent. ESCORT keeps you 
totally informed. 


The right stuff 

ESCORT looks and feels right. Its inconspicious size 
(1.5Hx5.29Wx5D),cigarlighterpowerconnector and hook 
and loop or visor clip mounting make installation easy, 
flexible, and attractive. The aural alarm is volume ad- 
justable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/highway switch adjusts X band sensitivity for 
fewer distractions from radar burglar alarms that share 
the police frequency while leaving K band at full strength. 


Made in Cincinnati 
Another nice thing about owning an ESCORT is that 
you deal directly with the factory. You get the advantage 


What makes this radar detector T 
so desirable that people 
used to willingly wait months for it? 


of speaking with the most knowledgable experts avail- 
able and saving us both money at the same time. Further, 
in the unlikely event that your ESCORT ever needs re- 
pair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 


Corroborating evidence 

CAR and DRIVER . . . "Ranked according to perfor- 
mance, the ESCORT is first choice . . . it looks like 
precision equipment, has a convenient visor mount, 
and has the most informative warnina system of any 
unit on the market . . . the ESCORT boasts the most 
careful and clever planning, the most pleasing packag- 
ing, and the most solid construction of the lot.” 

BMWCCA ROUNDEL ... "The volume control has a 
‘silky’ feel to it: in fact, the entire unit does. If you want 
the best, this is it. There is nothing else like it^ 

PLAYBOY . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field” 

PENTHOUSE . . . "ESCORT s performance stood out 
like an F-15 in a covey of Sabrajets.’ 

AUTOWEEK ... “The ESCORT detector by Cincinnati 
Microwave . . . is still the most sensitive, versatile 
detector of the lot." 


The acid test 
There's only one way to really find out what ESCORT 
is all about. We'll give you 30 days to test it for 
yourself. If you're not absolutely satisfied, we'll refund 


your purchase as well as pay for your postage costs to 
return it. In fact, try an ESCORT and any other detector 
of your choice. Test them both for 30 days and return 
the one you don't like. We're not worried because we 
know which one you'll keep. As further insurance for 
your investment, ESCORT comes with a full one year 
limited warranty on both parts and labor. This doesn't 
worry us either because ESCORT has a reputation for 
reliability, We know that once you try an ESCORT, 
radar will never be the same again. So go ahead and 
do it. Order today. 


You don't have to wait 
Just send the following to the address below: 
Г] Your name and complete street address. 
О How many ESCORTS you want. 
LJ Any special shipping instructions. 
ÛJ Your daytime telephone number. 
LJ A check or money order. 


Visa and MasterCard buyers may substitute 
their credit card number and expiration date for 
the check. Or call us toll free and save the trip 
to the mail box. 


CALL TOLL FREE... . 800-543-1608 
IN OHIO CALL....... 800-582-2696 


ESCORT (Includes everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 

If you order with a bank check, money order, 
Visa, or MasterCard, your order is processed for 
shipping immediately. Personal or company 
checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


O CINCINNATI MICROWAVE 
Department 1016 
One Microwave Plaza 
Cincinnati, Ohio 45242 


TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) 
to Car Care, PoPULAR Science, 380 Madison Ave., New 
York, N.Y. 10017. We'll pay $50 if we use it. If two or 


By STEVE MERCALDO 


Smoothing fuel-injection idle 
Engines equipped with K-Jetronic fuel 
injection use an air-flow-sensor plate to 
meter the fuel flow mechanically. Dirt 
buildup on the plate and surrounding air- 
sensor walls can cause a rough idle. The 
sensor plate is located under a large rub- 
ber or plastic bellows, which must be 
removed to clean the sensor plate. Loosen 


а‏ ق 


Engine lacks power 
Inadequate throttle-plate opening can 
cause engine sluggishness and loss of 
power. To inspect for proper throttle oper- 
ation, turn the engine off. Remove the air- 
cleaner assembly. Have an assistant push 
the accelerator all the way down. Look 
into the carburetor air horn or throttle 
body. The plate should be perfectly per- 
pendicular. If it's not, adjust or repair the 
linkage to fully open the throttle. 


more readers send the same tip, payment goes to the 
one with earliest postmark. No tips can be returned. 


the two clamps that retain either side of 
the bellows, then carefully work the ends 
of the bellows off the air filter and venturi. 
Do not puncture or tear the bellows. An air 
leak would cause serious performance 
problems. Spray carb cleaner and allow 
the solvent to work. Wipe clean with a 
cloth. Reinstall boot and retaining clamps. 


e. 


Clogged heater-core remedy 
If your car's heater blows cold air instead 
of warm, try back-flushing the heater core. 
Start by draining the coolant. Disconnect 
both heater hoses from the engine, and 
install a male adapter on the end of a gar- 
den hose so it can be inserted into the 
upper heater hose. Turn on the faucet and 
run water until the discharge from the 
other heater hose is clear. Reconnect the 
hoses, and refill the coolant. 

Continued 
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e. 
This colorful 20-page booklet uses a 
question and answer format to explain 
window and gliding patio door replace- 
ment. A replacement job is discussed 
step by na and photographed before, 
during and after. It also includes a 
detailed energy section with tables, 
shows the complete Andersen line in 
before/after installations and explains 
The Andersen Window Replacement 
System. Mail coupon to Andersen Corp., 
Box 12, Bayport, Minnesota 55003. 


Nam = 
Address 
City. State —- 
Zip. Рһопе! ) 
Area Code 022-1082 


Andersen um a 


82025 Copyright © 1982 Andersen Corp.. Bayport, MN 


pem A тш эш иш пш иш иш иш иш иш иш иш шш ип пш иш иш ши иш ша шш иш] шш шя шш ша шш кы эш шш шш иш эш шш ны иш тэн шр 


ОСТОВЕН 1982 | 151 


Can Dolt 
Too! 


"War injuries left m 


dicapped, but 
Badly na financial success 


cksmith, thanks to 
he 
training. Besides, t 
bet lt is fascinating. it | can 
do it anybody can. 
Glen Johnson, Larned, Kan. 


же 


Make Up to $12.50 ап Hour—even while learning! 


ea LOCKSMIT 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 

ing can keep the extra money coming in dur- 

ing spare time — or in your own full-time 

business. Ideal for retirerr:ent—good jobs, too. 

FOLEY-BELSAW INSTITUTE, 10046 Field Bldg. 
Kansas City, Mo. 6411 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock. 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to $12.50 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy, illustrated les- 


sons complete with ALL practice ا‎ © N. Hunt, Wilmington, Del.—''! make $50 a 
PLUS week extra.” 

: R. : m ENT е | 

€ ALL TOOLS YOURS TO KEEP ) $5 St. Louis, Mo.—"'I cleared $110 last 


© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 


Ed Boyle, Pittsburgh, Pa.—''My business going 
at top speed. I’m moving to bigger quarters," 


e BUSINESS-BUILDING HELP 


THIS DO-ALL PRO FOLEY-BELSAW INSTITUTE, 10046 Field Bldg. / 
Kansas City, Mo. 64111 | 


KEY MACHINE YOURS Rush FREE book, “Keys to your Future." 
TO КЕЕ! KEEP! Name 


Can add add $25 
Ato $40 a week Address 
to your in- . 
come... апа Gity ана 
doesn't cost 
you a penny 
extra! 


Build Yourself the Simple Life. 
For Less. 


Rear brake-hose inspection 


Most braking systems have several flexi- 
ble hydraulic lines to link the rigid-steel 
brake lines with the moving calipers and 
drums. Because the rear lines may be 
tucked out of sight, they're often ne- 
glected during а brake inspection or when 
diagnosing a brake problem. Check them 
for cracks, leaks, or wear. 


For many, log home living means a simpler, more 
economical way of life. If that's what you want, look 
to Lincoln Logs Ltd. We feature a lower total erected 
cost than comparable models from other major 
manufacturers. 

Why? Because Lincoln Log homes are pre- 

red — not precut or numbered, which adds 
to the cost of log homes and restricts freedom to 
customize or correct errors on-the-job. : ' 

Lincoln Log home packages are complete (you 
even get roof system, hardware and nails). That 
means you're not Io RE EIS اش‎ 
would prefer to add later. 


Write for your Lincoln Logs plans kit. ‘Send 
your name, address and telephone number, with 


check or money order for $5.00, to the address below. 
Or call 800-833-2461 (in New York State call 
518-494-2426). MasterCard and Visa accepted. 


Simple Home Living. 
P px Less. 


The Original 


Lincoln Logs Ltd. 


17 1 02 Riverside Drive 
Chestertown, N.Y. 12817 


Wheels out of balance 


Is your steering wheel vibrating as if your 
wheels are out of balance? Have you been 
driving through deep mud or snow? 
Before going to the expense of a dynamic 
balance, check both sides of the front- 
wheel rims for accumulations of mud or 
compacted snow. Just a few ounces on 
the edge of the rim can cause an unbal- 
anced condition. Clean the rim with a stiff 
brush to restore the former smooth ride. 


© 1982, Lincoln Logs Ltd. 


Do you OWN a (CETT Blackhawk 
or Single-Six revolver like this? 


Ruger ‘Old Model’ Single-Action Revolver 
Manufactured 1993-197? 


1130, Ruger wants to give you, and install FREE. 
a unique new improvement... 


With the following parts removed: This conversion will not: 
æ Alter the frame or other components of your revolver. 


e Affect the external appearance of your revolver. 
e Detract in any way from the basic simplicity and utility of these classic single-action 


a 
MT ышы 
20977796 


Е revolvers. 
Í T | | : 
This conversion will: 
(aaa EE | Give you many of the convenience, durability, and safety features pf the patented Ruger 


New Model single-action revolvers made since 1973. 


» Help prevent accidental discharges caused by a blow to the hammer if the user has failed 
“OLD MODEL” RUGER SINGLE-ACTION PARTS to take the basic safety precaution of keeping an empty chamber under the hammer. 


We will Install this new sel of parts: We honestly believe this to be one of the most important firearms inventions 
ever offered by our company, While we are proud of the over one and one quarter 
million *old model” Ruger Single-Six, Blackhawk, and Super Blackhawk revolvers 
La produced from 1953 to 1972, we want to see them equipped with this valuable 
: Dy ke: improvement and offer to perform this simple conversion for our customers at no 
cost. 
| To ensure correct fitting, this system must be installed at our factory. To re- 
ceive this free Conversion, write to us at the address below. We will provide you 
with a shipping container and instructions. You pay only initial shipping charges to 
our factory—the Conversion is free and we will pay return shipping costs. Do not 
RUGER SINGLE-ACTION CONVERSION PARTS send your "old model" Ruger single-action revolver until you receive specific ship- 
(Patent Applied for) ping instructions. 


This offer may be withdrawn at our discretion by December, 1983 


copyright 1982 by Sturm, Ruger & Company, Inc. 
RUGER, SINGLE-SIX, and BLACKHAWK are U.S. registered trademarks 


FREE CATALOGS AND INSTRUCTION MANUALS WHICH CONTAIN APPROPRIATE WARNINGS AND ADVICE 
FOR THE USE OF ALL MODELS OF RUGER FIREARMS ARE AVAILABLE FROM THE FACTORY ON REQUEST 


STURM. RUGER & Company. Ine. 
31 Lacey Place, Dept. OM 
Southport. Connecticut 06490 U.S. A. 


® ALL RUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN RUGER FACTORIES IN THE UNITED STATES OF AMERICA 


Now you can get 


Sealed for efficiency. 
Heat-resistant plastisol end seals on top and 
Outer wire screen. bottom withstand today’s high operating temperatures 
For structural strength. | and provide dependable dust and contaminant 


sealing capabilities. 


Polyester reinforced filtering material. 
N Stands up to high engine oil temperatures: 
.. and pressures. Traps dirt and particles . 
smaller than half the diameter of 
a human hair. 


Double-lock seam seal. . 
Provides a positive seal at . 
junction of the gasket 
retainer plate and filter sH 
. .. helps prevent oil leakas 
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Inner wire screen. 
Fine-mesh inner screen 
provides backfire 
protection. 


Special filtering media. 
Oil-wetted resin-impregnated paper for 
long-lasting filtering efficiency, 


Sealed end plates. _ PI - 
Thermosetting adhesive seals filtering Plastisol sealed side seas 
materials to metal end of plates... Provides a positive seal! 
provides filtration of all oil flowing through prevent unfiltered oil їг“ 
oil filter. passing through the fit 
Promotes efficient engir 

protection. 


1 can count on AC Filters for today’s engines, : 

sable engine protection. But if you | Go with AC for thousands of miles of 
т опе now, you can count on some | worry-free driving. 

VU eas IDE 00 Look good wherever you £o. 


uet's start with the AC Filters. 
pause chances are your car did 
en it was new. AC Filters protect 
^e new U.S.-built cars and trucks 
m any other brand. AC Filters 


With the coupon below and AC- Viet 
proof of purchase, you'll get a great 
deal on the hot new look in 
“performance” jackets. With sleek 
European styling, eye-catching accents 


) designed to 4 and knit trim. Your choice of blue or 
md up tothe high MES silver, in sizes for both men and 
essures and | 


women. They're lined too. 
And to keep you looking great, the 
5 fabric is both long-wearing and 
20/4, machine washable. 
j| Each jacket comes with the 
AC-Delco signature embroidered 
over the left pocket. And for no 
extra charge, you can add the 
emblem of your favorite GM car. 
: zi You'll wear it with pride. 


` And take your favorite 
cars inside. 


Four Ken Dallison prints can also 
be yours — at a remarkable price. 
The renowned automotive artist Was 
commissioned to give his special 


[peratures of 


| JACKETS: 
| Blue or 
Silver 


roof of purchase of any AC-Delco product 
nalifies you for this offer. 

der today for fast service. 

oclude proof of purchase of any AC-Delco item. 
AME 


treatment to 
two of the 
hottest cars on 
the streets 
today. And two 
of the most 
popular performance cars of the past. 

Designed to become classics 
themselves, the works of the renowned 
artist capture the beauty and power of 
the '88 Camaro, the '82 Firebird, the 
'70 Hurst Olds 442-W-30, and the '69 
Pontiac GTO "Judge." 

These full-color prints measure 14" 
by 11, are suitable for framing and 
come in a handsome portfolio. All four 
— including the portfolio — are yours 
for just $5.00. 


Plus a free fuse kit. 


Order the jacket and/or the set of four 
prints and we'll sweeten the pot with a 
free fuse kit. A $5.91 value. All you 
have to do is specify your type of car. 

Don't miss out on these great offers. 
And don't £o without the protection of 
AC Filters. Get yours today. 

And remember — to keep your car 
running right, go with AC-Delco. 


(SED ы [etna MEALS c а 90 2ТЕ EIE ET 

Mui apu e IR uU ld v AAS m Mesa 

Hips N ES rue э Кы Zip.  . . | KEN DALLISON CAR PRINTS — 
) Fuse kit — yours at no charge when you order any | Set of 4 — $5.00 per set 

rm at right. Subtotal 

bdicate type: ( ) American-built, 1976 and before 


(  )American-built, 1977 and after 
( ) European 
( ) Japanese 
ACE-STYLED PERFORMANCE JACKETS 
„веке Sizes | | 
omen’s 
ess Size 
en's Suit Size 
mblems: Firebird, Camaro, Corvette. Chevrolet, 
bismobile, Pontiac, Buick, Cadillac, GMC, Chevrolet 
suck, None 


P§-10 


AC-Delco is the way to go. 


| | Offer good through 6- 3l 83 or while supplies last. 
| Void where prohibited by law. Offer valid in U.S.A. only. 


4% Michigan Sales Tax ( Michigan Residents Only ) | 

Grand Total ( Price includes shipping charges ) 

( ) Charge it. Please charge to my credit card, 
account no.: UUL 1E JE JE JEJE OUOU ОШООО 

(  )BankAmerieard/VISA" жиг — ) MasterCard™ mme 


signature 
Exp. Date 


= ——«— € ت 
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Allow 4 to 6 weeks for delivery. 
send check or money order to: 
MICHIGAN MAILERS, 222 South Elm, Owosso, MI 48867. 


GENERAL MOTORS CORPORATION 


If you 
want 
quality, 
compare 
orona. 


Before you buy any other brand of 
kerosene heater, take a close look 
at Corona. You'll tind the quality 
vou're looking for in tight, durable 
construction... heavy-duty mate- 
rials... simple, smooth controls. 


The quality of Corona stands out 


ina world of kerosene heater look- 


alikes. Compare Corona. 
You won't be satisfied 
withanvthing less! 


"OR .. 


Six U.L. Listed models to choose from. 


UL 


LISTED 


| 


smart thermostat 
—easy to install, 
easy to use 


Enerstat is shown in the top photo with its 
optional remote temperature sensor, à 
device that's handy when most conve- 
nient location for stat isn't the best spot to 
sense temperature. Cover plate opens to 
reveal eight buttons that program time 
and temperature settings (lower photo). 


"Before you disconnect them, mark 
the wires coming to your present ther- 
mostat with the labels that come with 
Enerstat," Jerry Kathnelson told me. | 
"Then disconnect the old one, hook up 
Enerstat, and program it." 

I couldn't believe that installing а 
sophisticated electronic thermostat 
could be that easy. But Kathnelson 
was right. In less than 20 minutes I 


| ©1982 All rights reserved. GLO-international Corporation, P.O. Box 1400D, Dayton, OH 45414 had mounted Enerstat on the wall 


Check local codes for permitted use. 


California law prohibits sale for use in residential units. 


The manufacturer reserves the right to make product modifications without notice! 


1. Н55 Jobbers Drills in case 1/06 "- M" 9.95 
2 Spc. Screw Extractor Set in case 6.95 
3 Mitutoyo 6°Оіа! Caliper 505-626 57.50 
4, Black & Decker Bpc.Matric Combo 
Wrench Set 19-26 mm. 23.00 
& T Ton Come-Along 10° Cable 24.95 
& Nutdriver Set with Rack 8.95 
1. Satin Chromed Rules 6" $4.50 
12” -$ 9.00, 18°$ 13.00, 24" — 16.50 
& 40 pc. Metric Tap& Die Sets 3- 12mm 22.00 


9. 2% Tilting Drill Press Vise 24.95 
10. Wilkinson Round Nose Pliers 4.95 
11.2 Cell Metal Flashlite w/Battery 695 | 


12 Ball Pein Hammers Made in US 
1 Lb. $ 8.15, Lb. $12.00, 3Lb. sledge 
$14.00, 4Lb. sledge $ 17.50 


LUCKY 13th 
ANNIVERSARY 
SALE 


13. Deburring Tool with 2 blades 7.95 | Є» 


NYS Residents Add Saler Tax 


Prices Include Delivery 


SCHLESINGERS FOR TOOLS, Ltd. 
1202 Utica Ave. Brooklyn,N.Y.11203 (212) 451-2556 


156 | POPULAR SCIENCE 


Dyco Associates, Inc., 
B30 Hawthorne Lane 
West Chicago, Illinois 60 


+ ic 
t4 


and had put the gas furnace in our 
home on four daily temperature set- 
tings: 68 degrees F at 6:30 a.m., 64 de- 
grees at 10:00 a.m., 68 degrees at 5:00 
p.m., and 62 degrees at 11:30 p.m. 
When you're not entering setback 
times and temperatures, Enerstat's 
display alternates time of day and 
room temperature. 

Of course, electronic thermostats 
aren't new [PS, Oct. '79]. But Ener- 
stat, developed by engineers at Cana- 
da's National Research Council Labs, 
is the easiest to install and program 
l've seen. It has a remote temperature 
sensor (see photo), and controls cen- 
tral air conditioners and gas, oil, and 
electric furnaces. 

Enerstat costs $130; Valera Elec- 
tronics (1733 St. Laurent Blvd., Otta- 
wa, Canada K1G 3V4) makes it.—R. 
L. Stepler 


Now Get 
Corona 
Quality at 


Thue Value 


savings. 


ONLY 9 39% 


Biggest Capacity 
Convection Heater 
Available... 

The new Custom Exclusive 
Corona 22,600 BIU kerosene 
heater circulates warmth floor- 
to-ceiling throughout 800 sq. ft. 
Holds 1.82 gal. fuel to provide 
11 hours of continuous heating. 
Features deluxe electronic 
ignition, handsome almond 
porcelain and brown finish. 

UL listed. 


Warm smaller spaces econom- 
ically with one of five other — 
Corona units, from 6,600 BTU size. 
Check local codes for permitted use. 


Califomia law prohibits sale for 
residential use. 


Special prices good through Nov, 30, 
1982 only at participating 


Jue Value; 


HARDWARE STORES 


There are 6,000 True Value Hardware 
Stores in 50 states. Look under 
"Hardware" in the Yellow Pages. | 


Outside furnace 
needs no chimney 


The smallest of the three boxes above 
houses an outdoor furnace with its 
own weatherproof flue. Natural gas or 
propane burned inside a compact com- 
bustion chamber turns into super- 
heated gas that quickly warms a pro- 
pylene glycol solution in the furnace's 
heat exchanger. 

Though the burner itself is not new 
[PS, Nov. 79], Amana claims a first in 
coupling it remotely to a system that 
can heat or cool your house and make 
hot water, too. 

When the house thermostat calls 
for heat, the Heat 'N Hot Water Sys- 
tem sends hot liquid to the blower-coil 
unit indoors (tall cabinet in center) 
where it warms a stream of air. When 
hot water's needed, a diverter valve 
switches the hot solution to a heat ex- 
changer in the 40-gal. water tank at 
left. You can add central air condi- 
tioning of 24-, 30-, or 36,000-Btu/h. 

Said to be over 80 percent efficient, 
Amana's HTM Plus system can be set 
to burn at 80-, 100-, or 120,000 Btu/h. 
Installed cost is reportedly about 1' 
times that of an ordinary gas furnace 
alone.—Erik Arctander 


Heat-transfer module in furnace has a 
burner in center surrounded by tubes. 


Are Youa 


la TECHIE 12 


one or all of these great gift 
Order now for the holidays! 


T1. The original Are youat; TEE: i? 
TECHIE EEE cuis | MM 
^ A ger aera lete 24" x x 

to the eda 

look. Tongue-in- 


cheek approach to 
beco atech- 


опе. (86 each, З for 2 
815). 


Calendar and Personal 
Data Bank 
Exclusive executive- 
style 1983 calendar. 
black leatherette 
with brass-reinforced 
corners, gold-stam 
with year and TEC 
beaver. Fits in 
each, 3 for 827). 


‚(810 


ТЗ. TECHIE 

Personal Software 

An official t-shirt 

for the home Р 
computer genera- 5 i 
pon. . White w/black a un 
ettering. 50% cotton, 

50% polyester. Adult 

sizes: S,M,L.XL. 

(87.50 each, 3 for 

$20). 


TECHIE In Motion 
bumper sticker 
Mani or RE OLOR or ice 


THE SAUGATUCK GROUP, Dept. PS-1 
60 Wilton Road 


For shipping and handling, add 82.00 
TOTAL 8 
CT residents, add 712% sales tax. 


To order, send check or money order to 
above address. Credit card customers, 
please fill in card * and exp. date below. 


I must be fully satisfied or will receive a 
full refund. 


Г] Visa or Û MasterCard * Exp. date 
Name | 

Address E 

City State Zip 


© Copyright 1982 The Saugatuck Group, Inc. 
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Reduce heating bills and seal 
drafty windows with Mortite— 
America’s best-selling window 
weatherstrip for over 40 years. 
Nothing’s easier. Mortite looks 

like rope, molds like clay. Presses 
into place with fingertips. Seals an 
average window for . — 

just pennies. And EET 
you can remove it 
easily. | 


[4 > S алы н 


MORTEX' 
To seal around doors, buy 
Mortex foam-on-wood ps 
strips. Easy to install. as 
Package does So سا‎ 
entire door. 


! Ask for 
Mortite and 
Mortex at hard- 
v AY! ware, building 
supply stores, and home centers. 
For information, write to us. 


‘MORTELL 


Mortell Company 


Kankakee, IL 60901 
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HOUSEPOWER CLINIC - 


By EVAN POWELL 


Energy-saving dispenser 

An electric hot-water dispenser consists 
of a small heating tank that holds around 
% gallon of water, a special faucet, con- 
necting tubing, and a plug that goes into 
an electrical outlet. Attaching it to the 
water supply usually requires only a sim- 
ple self-piercing saddle valve. 

A dispenser can be an effective means 
of reducing a portion of your water-heat- 
ing costs, according to my own findings 
and a 1979 study conducted by lowa State 
University (and sponsored by the In-Sink- 
Erator Division of Emerson Electric Co., 
Racine, Wis., a major manufacturer of dis- 
pensers). 

The study found that with an average 
daily use of 10 eight-ounce cups, a dis- 
penser costs about 4.38 cents a day to 
operate (after | extrapolated their figures 
to a realistic rate of six cents per kilowatt 
hour), or $1.31 per month. The same 
amount of water heated electrically on a 
range costs 80 percent more. Here at 
Chestnut Mountain, | improved that even 
more by installing a switch (with a pilot 
light) in the circuit that powers my unit. 

. Range 


Q) wiring 


The wires on the baking element of my 
Sears electric range keep “burning off." | 
have replaced the wire so often that | can 
do it in my sleep, but it has happened so 
frequently that | am beginning to think the 
element is bad. Do you have any sugges- 
tions before | spend another $30 on it? 
B. Walters, Manchester, N.H. 


That $30 would probably do little to cure 
your problem unless the element termi- 
nals are badly deteriorated after repeated 
failures. Range-wiring connections are 
critical, and with holiday cooking loads 
coming up soon, it’s a good time to check 
them. 

First of all, the terminals where you 
make the connections must be as good as 
new. They must be clean and bright; this 
usually means replacing the terminal on 
the wire with a new high-temperature ter- 
minal (available from appliance-parts dis- 
tributors and dealers) and cleaning the 
terminal on the component thoroughly. 
it’s better to use a terminal with a screw 
connection rather than a crimp type, loop- 
ing the wire around the screw in the same 
direction the screw turns. If you must use 
a crimp-type terminal, use the proper tool 
for crimping and solder the connection, as 
well. /f the wire has burned off, strip the 
insulation back to a point where the wire is 
bright and shiny. A dull appearance or the 


After | turn it on, ! 
have piping hot 
water at the tap in 
little more than 
five minutes. 

Most of these 
units cost from $80 
to $120. In-Sink- 
Erator has just in- 
troduced a new 
model, H-330, with 
a Ys-gallon tank 
that is capable of 
producing 40 
eight-ounce cups 
of hot water per 
hour. It should sell 
for under $60. 
While it may take 
several years for 
the unit to repay its 
cost, the conve- 
nience of having 
instant hot water 
for coffee, tea, or 
other hot drinks is 
more than worth it 
to me. 


presence of oxide means the wire has 
overheated, and unless you remove all of 
this portion a second failure is certain. | 
suspect that this may be the cause of your 
repeated problems. 

If you must splice a wire in a range, use 
only high-temperature wire nuts. Because 
of the high temperatures, electrical tape 
should not be used. 


Bypassing range timer 


| own a Caloric range and would like to 
know how to disconnect the clock and tim- 
er without affecting the oven or broiler 
operations. 

Paul Fruge, Metairie, La. 


| assume that the switch section on your 
range timer has failed, preventing the 
oven from operating, and you want to 
avoid the expense of a new timer. 

To bypass the timer switches, remove 
power from the range circuit (by pulling 
the fuse or shutting off the circuit breaker 
in your home's main electrical panel), 
then unplug the range and remove the 
access panel that covers the back of the 
timer. You'll see that one wire comes from 
the power supply of your range to a ter- 
minal on the timer switch, usually marked 
Lt. Another goes to the thermostat or oven 
switch, and is typically labeled r1. Just 
place both these wires under the same 
screw terminal and you will have by- 

Continued 
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ompetitive brand tar levels reflect the lower 
either FTC method or Dec. '81 ЕТС Report. 


JFT РАСК 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. 
coline av. per cigarette by ЕТС method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


and them. 


The lowest in tar ofall brands. 
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1. Wood Shingles and Shakes 


2.Wooden Window 
Sills and Frames 


3. Wood Shutters 
4. Canvas Awning 


7. Outdoor 
Furniture 


8. Wood Deck 


Water destruction starts 
innocently enough. Spring rain. A 
gentle snowfall. Slowly the water 
creeps...drip...drip. And seeps...drip...drip. 
Penetrating into tiny airpockets and crevices. Until 
= оен Concrete walls crack and chip. Even 
y the very foundation 
E e of your home can 
| E begin to crumble. 
S That's why 
| E | more and more 
P. people are protect- 
e <и 4 А ing their homes 

Е with Thompson's 
5 wie) Water Seal water- 
Dr exem formula. Apply Thompson's to brick, wood, 
or concrete. It penetrates to form a protective shield. 
Watch how water just beads up and rolls right off. 
And where water can't get through, it can't do any 
costly damage. 

For years architects and construction engineers 

have used Thompson's to waterproof wood, brick, 


10. Terra Cotta Planter 


11. Brick Walkway 
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13. Concrete Driveway 
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12. Concrete Steps 


and concrete on multi-million dollar projects. It's 
always been an effective way to protect their invest- 
ments. And now it can protect your investment. 

But you don't have to be an expert to use 
Thompson's. It easily brushes, rolls, or А on. 
And it dries clear, so it never c changes the col or 
of what's underneath. Protect XN " | 
your home with Thompson's 
Water Seal. 

Because where water 
can't penetrate, it ^ 
can't devastate. и 


C 9876.4 Thompsons Ca, line 


Housepower clinic 
[Continued] 


passed the timer switch. The clock will 
continue to operate as before, but the 
switching functions will be inoperative. 
One word of warning: Some electric 
ranges have two timer switches, and 
some have two "line" wires attached. 
Never connect the two line wires together. 
Finally, reinstall the cover and plug the 
range back in before turning the power on. 


Wise reader 


| believe that some people are taking 
advantage of this country's critical energy 
situation. | recently received a brochure 
from a firm offering to “custom-fit your 
water heater with one of our thermal jack- 
ets." | am a steam fitter, and this state- 
ment didn't sound right to me because my 
water heater is well insulated. To be sure, | 
ran a test on my own system. Using two 
dial thermometers, both calibrated exact- 
ly the same, | checked the temperature of 
the water-heater jacket and the air away 
from it in the same general area. There 
was no evidence of heat loss from the 
heater and therefore no need for a thermal 
jacket. 

James Massick, Seattle, Wash. 


Actually, thermal-insulation jackets can 
be quite beneficial for some water heat- 
ers, especially older ones with substan- 
dard insulation. But no energy-saving 
device is cost-effective if there is no need 
for it. You were wise to check your own 
heater before installing one. 


Clogged refrigerator drain 


My five-year-old General Electric refriger- 
ator has a problem with the drain line that 
carries the water from the refrigerator 
compartment: It becomes blocked fre- 
quently—this summer | had to clean it out 
about once a week. 15 there any way to 
stop this problem? The fridge runs beau- 
tifully otherwise. 

James Truman, Orlando, Fla. 


There are two reasons why refrigerator 
drains clog: algae or ice buildup. The 
secret to curing an algae problem, a com- 
mon trouble in humid climates, is to be 
sure that all of the blockage is cleared 
away. You may have to remove the line to 
do this. GE suggests using a meat baster 
with a slender tapered tip to force air or 
hot tap water through the drain tube. The 
best preventive is to pour a solution of one 
teaspoon of baking soda and two cups of 
hot (not boiling) water into the drain open- 
ing once or twice a year. 

If yours is a model with the TFF prefix 
and you find icing to be the cause, GE 
makes a drain-tube heater kit (part No. 
WHR49X248) to correct the condition. It 
consists of an aluminum drain tube, low- 
wattage heater, and instructions. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


“ GIANT BINOCY™ 
Precision Optics From 

CELESTRON” 
Our Giant Series Binoculars (80mm diameter!) 
allow you to explore the Moon and Outerspace as 
well as your own backyard. Celestron also offers 
extremely compact roof prism and classical Dinoc- 
ulars, and superb quality Telescopes, Spotting 
Scopes and Telephotos. FREE product, price and 
ordering information by returning the coupon or 
send $3.00 for 52-page color catalog. 


CALL TOLL FREE 1-800- 421-1526 


CELESTRON INTERNATIONAL 
Р.О. Box 3578-PS, 2835 Columbia St. 
Torrance, CA 90503 


Name 
Address 
City State Zip 


THE SPLINTER IS 


$265.00 U.S. FUNDS 
4 2 pt. extension with PTO 
in T Spitting of knotty grain twisting logs. No 


swinging of sledge, simple maintance and less | 


costly to operate from hydraulic systems. Made 


| of long lasting tool steel and has a threaded 


replaceable tip. CONE for building 


Car Truck $160. 
Extra Tip $20. 
PTO Model only $120 
3 pt. (1:1 drive) $360. 
3 pt. (3:1 reduction)$499. 


All Prices in US Funds. Foreign orders welcome, but must be 
accompanied with additonal shipping charges. No Foreign 
C.O.D. orders accepted. Same day shipping with certified 
check or money orders only. Ohio Residents add sales tax. 
FREE INFORMATION UPON RE(QUEST. 
For C.O.D. orders & Information Call 
216-494-9131 
PROTISTA TOOL COMPANY 
P.O. BOX 41, DEPT. PS 
GREENTOWN, OHIO 44630 


FAST SERVICE 
DISCOUNT PRICES 
30-DAY SATISFACTION GUARANTEE 


CAR | 


STEREO 
HOME | STEREO 
PERSONAL ات‎ COMPUTERS 
VIDEO SYSTEMS 
SECURITY ALARMS 
TELEPHONE EQUIPMENT 


r= COUPON OR CALL TOLL FREE 


80074461640 


be continental U.S., Puerto Rico and Virgin Islands. 


| In Virginia call toll free 800-552-3961. 
[ ] Send me your free catalog 
by Third Class mail. 
f Rush me your free catalog. 


I'm enclosing $1 for First Class mail. 


| Name 

i Address 
City 
= 


CRUTCHFIELD! 


1 Crutchfield Park, Charlottesville, VA 22906 
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$50 to Wilson Walters of Prattsburg, N.Y., for this idea. Send yours 
(with Social Security No.) to Wordless, Popular Science, 380 Madison 
Ave., New York, М.Ү. 10017. Only purchased ideas are acknowledged. 


WORDLESS WORKSHOP 


By ROY DOTY 
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28K 


COMMODORE VIC 


(60% More Power Than VIC-20) 


Only! 


$299” 


SPECIAL COMPUTER Sale Price! 


FOR THE SPECIAL SALE PRICE OF 
$259.00 you get the COMMODORE 
VIC-20 computer plus WE ADD 3000, 
BYTES OF MEMORY to ave ou 60% 
MORE PROGRAMMING R! This 
powerful fullsized extra featured com- 
puter includes the 6502 microprocessor 
(LIKE APPLE) 20,000 bytes ROM with a 
16K extended LEVEL II Microsoft BASIC, 
8000 bytes RAM plug in expandable to 
32,000 bytes RAM, 66 key typewriter pro- 
fessional expanded keyboard with 
graphic symbols on keys, color com- 
mand keys, high resolution graphics, 512 
displayable characters, text display is 22 
lims 23 characters, sound and music, 
real time, upper lower case, full screen 
editing cursor, floating point decimal and 
trig functions, string arrays, scrolling, 
multi statement lines, file managment, 
PEEK AND POKE. Assembly machine 
language is available. We have easy to 
use self teaching books and programs. 
Accept TAPE-DISK-PLUG IN ART- 
RIDGES, connects to any TV, includes 
AC adaptor, R.F. modulator, switch box, 
self teaching instruction book, comes in 
a beautiful console case for ony $259.00. 


LOW COST PLUG IN EXPANSION 
Expansion accessories plug directly into 
this computer, extra RAM memory, Con- 
trollers, a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 

' $349.00, even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen- 
sive expansion interface. 


WHY SUCHA LOW PRICE 
WE GIVE YOU 60% to 400% MORE PRO- 
GRAMMING POWER THAN VIC-20! You 
can't beat our prices for the VIC-20 with 
increased programming power added! 
We sell direct to customers. We save 
you the profit margin normally made by 
computer stores, department stores, and 
distributors. We are willing to take a 
smaller margin to develop volume! 


INVEST IN YOUR CHILDREN 
Educate your children while they play. 
Every kid wants to play electronic games. 
(We have some of the best). The next 
natural step for their curiosity Is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming - some start in grammar school. 


we are 


experts!! 


commodore 


— 


If you 
Teacher and 
know it your child will be writing com- 
puter programs. 

rams to choose from!! More than 270 
= ucational tapes, complete coverage of 
small business and home programs, plus 
a wide variety of the best games! Wh 


rovide this computer as a 
utor at home, before you 


pay $140.00 to $295.00 for an electronic 
game or $100.00 for a 2K toy compute 
a flat plastic keyboard? When yo. 

| s powerful extra featured 


computer for only $259.00. 


IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within 90 days from date of pur- 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 


grees you this kind of warranty service. ? 


ost computer warranty service takes 30 
to 90 days to handle - this fantastic “im- 
mediate replacement warranty" is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 


TELEPHONE MODEM SALE $109 

Plug in your VIC telephone modem. Now 
you can get a world of information 
through your telephone, plus electronic 
mail. Just dial up the information you 
want. UPI wire service, stock market, 
historical information by topic from over 
60 magazines. including New York 
Times. Airline information, order tickets, 
get weather information өтүнө їп {һе 
world, restaurant and hotel information. 
thousands of categories are on line for 
you, business, finance, education, enter- 
tainment, games etc. YOU'LL BE THE 
TALK OF YOUR NEIGHBORHOOD. Our 
telephone modem price is only $109 and 
includes FREE! one year network 
membership and one hour on line! 


SPECIAL SALE PRICE $259 

FOR ONLY $259 you get the POWERFUL 
28K COMMODORE VIC with 60% MORE 
PROGRAMMING POWER THAN VIC-20! 
28,000 ee total memory (20,000 bytes 
ROM, bytes RAM and extended 
LEVEL 1 BASIC), the professional 66 
keyboard, color, sound, music self 
teaching instruction book, A.C. adaptor, 
R.F. modulator, T.V. switch box, owners 
manual plus all the other features listed, 
in a beautiful console. 


VIC 


e Best Service in the USA! 


e One Day Delivery Express 
Mail 


e Most In Stock Accessories 


9 Over 500 Programs To 
Choose From 


e Educational-Business- 
Home-Game Programs 


e Immediate Refunds 
© Free Catalogs 


e We Love Our Customers! 


SPECIAL SALE PRICE $339 

FOR ONLY $339 you get the 41K COM- 
MODORE VIC with 400% MORE PRO- 
GRAMMING POWER THAN VIC-20! We 
add 16,000 bytes memory to the VIC-20. 
You nas a total of 41,000 bytes memory 
(20, bytes ROM, 21,000 bytes RAM 
and extended LEVEL II BASIC) plus all 
the extra features shown for the 28K 
COMMODORE VIC. 


60K EXPANSION MODULE SALE $109 
SWITCH SELECTABLE — 6 SLOT - RESET 
EXPANSION MODULE allows memory ex- 
pansion to 60K. You can add up to 6 
cartridges, switch select any program 
you desire, stop and start programs with 
reset button, not necessary to remove 
cartridge or turn off computer, saves 
time, television and computer (one year 
warranty). 
15 DAY FREE TRIAL 


DON'T MISS THIS SALE -ORDER NOW 


a Please send me the 28K 
Commodore VIC Computer for 
$259.00 

Г] Please send me the 41K 
Commodore VIC Computer for 
$339.00 

We shi 
Master 


Telephone Modem $109.00 
Name 


Address 


60K Expansion Module $109.00 


C.O.D. and honor Visa and 
ard. 


City | 


State Zip Code_ . .— 
O VISA C) MASTERCARD О C.O.D. 


Credit Card No. _ 


Expiration Date... —/  ..— —— 
Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 
696 tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES. 

s Enclose Cashiers Check, Money Order 
or Personal Check. Allow 14 days for 

delivery, 2 to 7 days for phone orders, 

1 day express mail! 

Canada orders must be In U.S. dollars. 
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PROTECTO 


ENTERPRIZES (Facronv.oınecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


WOQDICOAL CENTRAL HEATING SYSTEMS 


Two flue outlets for 
maximum installation 
быу 


Tankless coil provides 
oceans of hot tap water 
for baths, kitchen & 
laundry 


Tappings for optional 
Separate rin lle electric back-up heat 
firetube heat-exchangers : 
extract maximum heat rye —- ris oy 
from flue gas, are excep- loadi re leen! 
tionally easy to clean - ung ng 
For wood/coal n миси gretas. 
For oil or gas a ened aah aring coa 
Separate firebox for oil 
or gas gives highest 
possible combustion . 
efficiencies 


“Having just comple ted | 
the third full year of opera- 


Crossdraft combustion firebox 

& pre-heated secondary air 
inlet combine for maximum 
combustion efficiency on 
wood or coal. You get more 
heat for your money & effort! 


tion of the HS TARM, | am 
still amazed at the sim- 
plicity of operation. We 
have recovered the furnace 
cost twice. 


L.T. Grant 
| Upstate New York 


Boilers also available to 
convert your present heating 
system to wood/coal burning! 


l MIELE eene ceci ee 800 | 


| CITY E = | Lá 628- 9327 | 
PHONE 2800-282-7719 


| Send to: HS TARMITEKTON, BOX A3, Conway, MA 01341 Mr c tmt 


A ‚чш сү Sleeping Experience 


Air Coil Construction 


Stores Easily on Shelf 


The lightweight Alr Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and Independently. 


решш ee кин ee eee eee 


Please send me the following AIR BEDS): 
Й О Twin Size (liam 2339) $40.96 


mail 


Turns any room into a guest room. The ideal portable bed T Denim Mem 2354) m 
for holiday and vacation visitors. .. and it stores easily. i n mg om ea ard $09.95 
Take it camping, in your van, on your boat, in your Add $6.96 per bed for shipping and Insurance. 


summer home; sunbathe and float on it! 
Available in twin, double, queen and king sizes. Inflates in 
minutes with most air pumps or cannister vacuum. (High- d BS roy зе 


|| О AC Air Pump 
if Г] 
power air pump available—optional.) Made of sturdy 20 Ї O Check/M.O. Enclosed O Charge my credit card: 
{ О 


(item 0004) $29.95 


gauge poly vinyl, cleans with soap and water. Repair kit and 
pump adapter included. 

Don't be mislead by imitations. Insist on the original, red 
velveteen, The Alr Bed. 10-day Free Trial. If not satisfied, 
return it within 10 days for refund. Order now! 


CREDITCARD ORDERS Nevada Residents Call: 
CALL TOLL FREE 800-992-5710 E City 


24 HOURS A DAY, 7 DAYS A WEEK | 5:36 —— — ——— — Zip 
Signature 


Contemporary | І Contemporary Marketing, nc. ©GMI1062 209 


©CMI1982 269 i 
790 Maple Lane, Bensenville, IL 60106 
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een to learn lettering, perspective dew. 


dimension techniques EXIT dis 


0197T. Dept. 51-G, 33 N. Superior, Toledo, Ohio 43604 


Always Include 
Your Zip Code 
When Answering Ads 


The new Catalytic 
Valhalla burns 
clean ... reduces 
creosote build-up 


Catalytic Valhalla — 
All porcelain enameled. 
Automatic draft control 
standard, optional circulat- 
ing fan on selected models. 
Converts to standard chim- 
ney or existing fireplace 


Catalytic Controlled Combustion System 
The secret is the MONARCH CATALYTIC 
COMBUSTOR. A ceramic and precious-metal 
coated honeycomb that gets hotter than burning | 
wood...up to 1400°Е Hot enough to burn off | 
most creosote-producing gases, promote better 
combustion and produce higher heating effi- 
ciency than ordinary wood heaters. * CATA- 
LYTIC COMBUSTOR for wood burning only. 


MONARCH 


QUALITY SINCE 1896 

MONARCH APPLIANCE DIVISION 

Malleable Iron Range Company, Dept PS 1082 

Beaver Dam, WI 53916 

Gas, Electric, Combination and Wood-Coal Ranges 
Add-A-Furnaces, Fireplace Inserts and Fireplace/ Heaters 
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IE FASTEST, EASIEST 


100,000 


u'll Ever Make in Your Life, Yours Now 


VITHOUT A PENNY OF INVESTMENT 
ITHOUT LEAVING YOUR HOME 


ITHIN 90 DAYS 


ORKING" ABOUT ONE HOUR A DAY 


OR EVENING) 


are all kinds of ways to make money. Good golly, 
— if anyone knows that, | do! For the past 20+ 
I've concentrated on finding, investigating, creat- 
d specifically singling out only the very finest legal 
thical methods for carving out a mass of wealth in 
y. But believe me, in all those years never have | 
enced anything remotely as exciting as this one! 


tly, | came across a fairly new way to make big 
ut after a thorough study | discarded it because it 
ed too much investment of time, money and 
1al effort. But my study did serve as inspiration to 
р yet another fantastic and unusual wallet- 
er — something that until now has never been 
— yet fully complies with the tough set of stan- 
I'm noted for demanding of any potential wealth- 
cing concept: 


st be able to be started with minimum investment 


st be possible to start at home and not interfere 
1 family life. 

st be able to be started and run initially by one 
1 or woman 

st require only a few hours of spare time per week 
st have realistic annual profit potential of $40,000 
nore 

his one goes way beyond my usual rigorous test. 
5; This extra-ordinary money-maker® allows you to: 
t at once — within 30 seconds of studying my 
ort 

ast not a single cent 


omplish everything without leaving your home 
heck, you can do it from your favorite easy chair 
Ist eating pizza or petting the dog (or vicey versey!) 


e a potential net profit (not gross ... net!) of 
0,000.00 by the end of 90 days — tops. And 
5 cash, not theoretical or paper profits. 


the past two decades Du Vall has captured the 
gination of men and women the world over by 
viding solid, unique direction for their quest for 
ncial freedom. His firm is headquartered in 
higan with international marketing offices in Hong 
g (known as DAX International, John W. Lane, 
sident). In addition to producing some three dozen 
lications on money-making/self-improvement 
nes, DuVall is also the creator of the popular Derek 

adventure/mystery/romance series and the 
'or of the political intrigue novel, "The Big Dream" 
blished by Lyle Stuart, Inc., New York). 


writings have been used in numerous style and 
tent workshops and accredited courses at such 
itutions as California State University, UCLA, 
dham, University of lllinois and Worcester 
ytechnic Institute. 


Naturally, you're wondering what all this is — but I'm 
not going to tell you here. No, it's going to cost you ten 
smackers to find out. But | will tell you what it isn't so 
you'll not be off on some wild goose chase: 


* No sex or off-color stuff 

* No chain letter, pyramid or multi-level scam 
* No mail order, envelope stuffing or drop-shipping 
* No writing or self-publishing how-to stuff 
No loan brokerage scheme 

No stocks, commodities, real estate, etc. 

No gambling, betting or wagering 

No arts, crafts or special skills 

No party-plan, door-to-door or phone selling 
No catalogs, mailing lists, postage, etc. 

No equipment to buy or rent 


No bothering friends, relatives, etc. 


+ ++ + + + + ф + 


Mot anything you have ever seen advertised 
anywhere. 


WHO CAN DO IT 


Anyone with even a smidgen of ambition. 


WHAT IS REQUIRED 


Other than my step-by-step detailed report ... nothing. | 
have thought long and hard about it; A person virtually 
without a shirt on their back or a potto plant petunias in 
could do it. You will of course, have to put my plan into 
motion — but that's both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 


Finally, let me make this clear. Once you have my report, 
that is all you need to get going! | have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a "foot in the door” to get you to buy some 
extra or expensive "course" or whatever... this 15 all you 
need from me! 


WHAT TO DO NOW 


You've got several choices: 


1. Write or phone me and try to pry out the details for 
free. It won't work, but what the heck — here's my 
number: (517) 655-3333. 


2. Put this ad aside, wait 90 days or so and lose your 
chance at $100,000. 


3. Do the only sensible thing. Send me the ten bux and 
get started on wearing in that path to the bank. 


IDAEEEXJdEEENEERERENELbEBLE 


Nifty Bonus! : 
А few months back іп our DAX MONEY-MAKER® е 
CONFIDENTIAL NEWSLETTER, we reported on с 
another business that can easily net $1,000 a e 
week for life. It's a bit more involved and does * 
require getting out and about, but our readers e 
' were so delighted with it that I'm including it as 
an extra free bonus when you order our new 
special DAX report, "$100,000 in 90 Days." 


5n05005000000000000050000000000€0 


P.S. One more thing (say, this Du Vall is a windy so and 
so, isn't he!). There are lots of people right now in bad 
financial straits. | hope you're not one of them, but if you 
are, having read this ad you now have absolutely no 
excuse for being broke, because as the saying goes, 
"This is it" This could truly be the once-and-for-all 
solution to any money miseries you have. | guess you'll 
have to take my word for it until you receive these 
fabulous reports — but if it eases your mind any, over 
100,000 men and women worldwide have been, over the 
years repeat buyers of my books, manual, reports, 
cassette tape programs and newsletters. There must be 
a reason ... 


— Dean F. V. Du Vall 


Du Vall Press Financial Publications 
920 W. Grand River Williamston, Michigan 48895 


For same day DAX 
processing BOX 14-B5 
mail to: WILLIAMSTON, MI 48895 


Dean — this sounds like 
just what I'm looking for — 
a chance to make mega-bux 
without any investment or 
having to leave the house. 
The same day you receive 
my order rush me your new 
DAX Special Report, 
"$100,000 in 90 Days" 
plus the Free Bonus Report, “$1,000 A Week 
for Life." Enclosed is ten dollars. 
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Еог Регвопа! 
Success 


Zip 


©1982 


BURGLAR ALARM FOR HOME & SMALL BUSINESS 
e Radio Controlled « Buy Factory Direct & Save 
e Thousands In Use « Easy Homeowner Installation 
e Immediate Shipment UPS or PP « Free Brochure 
HELPMATE Equipment Co. Dept. PS102, Baroda, MI 49101 


TRS-80 ™ 
DISCOUNT 
DIRECT 
PRICES 


mili: pu 


| Do It Yourself" & Save "pec RADIO SHACK EQUIPMENT 
1-800-841-0860 Toll Free 


MICRO MANAGEMENT 
SYSTEMS, INC. \ЛС<20 


Parcel Division | 
jej SMITH-CORONA 


DEPT. NO. 14 
WRITE FOR 


2803 Thomasville Road E. 
Cairo, Georgia 31728 
FREE CATALOG 


| 912-377-7120 Ga. Phone No. 


Fiberglass 
Travel Trailer Kit 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 
Ready to tow. Finish interior ony. Write Burro 


P$1014143, 2151 Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
handling. Rental Opportunities. Dealers Wanted. 
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handle. Sturdy survival knife 
4—" — with 12 Stainless Steel 
Blades. per- 

fect for fish- 

, ing, camping, 

с А, work and play 

Y Guaranteed 

4.50 ea. 


Add 50€ 


Post 
Er 


Handi 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N. Y. 11590 Dept. E- 10-PS 


gar making س سس‎ 
Ormamental (oanere fe р 


fci... 

Book about Aluminum 
Molds with prices and 
production trade secrets 


direct from world"s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY ! 
Р, 0. BOX B99 HICKORY, N. C. 28601 


YOUR EXCITING 
NEW HOBBY! 


ш Enjoy fantastic savings by assem: 
bling your own organ or piano. 


Its easy. No technical 
knowledge required. 


Just follow our clear. 
pictured instructions. 

' Choose from many models 
from portables to consoles. 
Ask about our interest-free 
installment plan. 


ОШЕН EST 
ORGAN & PIANO KITS 


Fo Free Information Pack M38 
Call Toll Free 


BOO 233 3665 | 


= 
E ae M In PA 717 299-4327 
or send 

Coupon 

below 


WERSI Dept. M38 P.O. Box 5318 
Lancaster, PA 17601 


О Free Info. Pack: O Organ O Piano 
O Catalog & Demo Record :enc/ose £6) 
Name 

Address 

City 2 C —— State 

Phone | ا‎ 


Rep inquiries invited 


UPSTAIRS... — 


SUIV.LSNMOG 


America's largest selling дней lift а nm 
ideal solution for people who can't 
shouldn't climb stairs. 


e Easily installed 
Will not mar walls or stairs 

z | 

e Economy and Outdoor models available. 


| AMERICAN STAIR-GLIDE* CORP. | 


4001 East 138th, Dept. PS-1082 | 
Grandview, Missouri 64030 


BAG YOUR LIMIT. 


е Holds 20- to 32-gallon trash bags 
è 1" tubular plated steel frame 
в 5" diameter wheels roll through thick lawns 


LEWTER HARDWARE 19.95 
222 Washington 5t. E ud. $400 


er o = быш 
EXPAND YOUR 
LIVING SPACE 


WITH A FOUR SEASONS 
PASSIVE SOLAR 


GREENHOUSE 


L 2 
OUTDOOR LIVING-INDOORS! A beautiful insulated 
glass addition for solar collection, hot tub enclosure and 
sun-time activities. Bronze finish modular design 
provides a wide range of sizes. Exclusive patented 
Pow A Vent". 
The Solar Living Space Featured in: 
e The 1982 World's Fair, Knoxville, Tennessee 
e Con Edison Conservation Home, Briarcliff Manor, N.Y. 
e U.S. Dept. of Energy Brookhaven House, Upton, N.Y. 
e Kohler Demonstration House, Kohler, Wisconsin 
CATALOG and TAX CREDIT GUIDE: Send $1. for 1982 
Theme Catalog, price list and tax guide for passive solar 
credits. 
SAMPLE WINDOW KIT: Send $5. for actual sample of 
P.P.G. bronze finish aluminum frame and glazing, 
assembly manual, heating guide plus Catalog and tax 
credit guide. 


FOUR SEASONS 
e GREENHOUSES 


Mig. by Four Seasons Solar Products Corp. 
2 910 Route 110, Dept.-PS-210 
2 Farmingdale, N.Y. 11735 | 
A IN N.Y. CALL (516) 694-4400 


CALL 19 FREE 1-800-645-9527 


The Energy Saving House of the 1982 World's Fair™ Knoxville, Tenn. 
© 1982 Four Seasons Greenhouses 


Over the past twenty years 
we have carried on a research 
and development program to 
create tomorrow's commuter 
aircraft. Recent technical break- 
throughs mean tomorrow's air- 
craft is airborne. 

Fundamental aerodynamic 
research carried out at McGill 
University in Canada and the 
University of California led to the 
construction of two piloted verti- 
cal take-off research aircraft. 


XM-2 Prototype, 1967 


The successful flights of these 


test vehicles — together with 
wind tunnel tests, computer 


aided studies, and test data — 
led to the creation of a compact 
but fast commuter vehicle. 


XM-3 Protolyoé; 1969 

This revolutionary aircraft, 
called the XM-4, uses unique 
powerplant and airframe tech- 
nology together with recently 
patented control, stabilization, 
and propulsion systems. 

Most importantly, the XM-4 
is the first low-cost, safe, and 
easy-to-fly VTOL aircraft that can 
hover or take off and land verti- 
cally on land or water. 


With its protected propulsion 


TOL Commuter 


system, a backyard or garage 
roof becomes a landing site. 

The two-passenger XM-4 is 
now in flight test as it moves 
toward production in our new 
34,000 ft? facility. 


XM-4 SPECIFICATIONS 


Cruise Speed ................ 165 M.P.H. 
Töp Spoed -assas 200 M.P.H. 
Rate of Climb .............. 2,375 F.P.M. 
Hover Ceiling ........ 5,000 ft. (O.G.E.) 
Absolute Ceiling .............. 15,500 ft. 
Range ................................ 940 miles 
Pauloddl. esie ..... 425 Ibs. 
Gross Weight .................. 1,100 Ibs. 
Diameter .........------.--..-.-..-------...- 9'3" 


Parties wishing to participate 
in the marketing of the XM-4 
should contact Dr. P. S. Moller, 
President, Moller Corporation, 
1222 Research Park Drive, Davis, 
CA 95616. For a product informa- 


tion package, including a color 


print of the XM-4 in flight, send 
$6.50 to the above address. 


MOLLER CORPORATION 


XM-4 Production Prototype 


NOW! Geti in on the 
PROFITS in . 


REPAIR! 


Work part time, full time — 
right at home — we help | 
you every step ої the way. 

No douit r t.. pu a small gine pro, ус 


ees than an hows work, and 
will add even more to the profits. 


Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are in Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes. 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


Professional 
Tools And 


E eem TO KEEP — 
. All At No Extra Cost! 


Шү ‘hands-on’ experience. We Puy Me 
Gg been ма мато бае, where to до н po 
of the trade you need to 
assure success right from aie ant 
Send tor FREE Facts — Do it TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 


Just fill in and mail coupon below (or send postcard | 


with name and address) io receive fu information 


kansas City, Mo. 64141 | 
«и ни иш иш эш иш аш иш тә пш аш а= шш вор 


ill Ife p INSTITUTE 
50032 | 
"CITY, MO 64 eani 


r== Lii T ӘН ЧЫН, 


SATELLITE TV 
FANTASTIC 80 RAÊ CHANNELS | 
So ad кїп aiming ий, МН, LAAS an e 


MIND, ORDER, 
ENERGY. 


Eam while you leam at home. Millions of 
at 


Which Governs the 
Universe and You? 


What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humans shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself? 

Mind — Order — Energy — may 
these not be summed up in one word: 
Consciousness? Behind all a Universal 
Consciousness, impersonal, eternal. It 
composes the order of matter, the 
sensitivity of life, and that personal 
awareness that is Self. 


NEWEORT ENTERPRISES, INC. чыш пе 


нет зум М AE. [^ hors “ый from 220 

volt single phase power sources. Rugged ; 59" 
rm patented unit built tu ad pire many years ot 
satisfactory service. Satisfied users пу years o since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


ACCEPT THIS FREE BOOK 


For a frank, fascinating presentation 
of a rational personal philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book the 
Mastery of Life. It is presented by the 
Rosicrucians (not a religion), a world- 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life. 


Please use this coupon 


Portable Steam Cleaner 
_ Steam in 60 seconds | 


ey ` WEDCO MFG. INC., Dept. 5-11 
940 W. Broadway * Box D, Jackson, WY . 83001 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 
ZIP 


or sertie das GOVT. SURPLUS. SEND Fc 
SCRIBE EGA * up to 90%. New 14 82 Edition | 
| Bargains ne, aircraft, auto, hardware, industrial, 
The ROSICRUCIANS mig., etc. A must for hobbyists, conservationists, | 
| big catalog (deduct $1 from first order of $10 or more). 
San Jose, California 95191 U.S.A, SALES 60, Since 1945 
(Not a religious organization) | P.0. Вох 2727, E C CA 90230 
pee SON eC | 020. 
Scribe EGA 
The ROSICRUCIANS (AMORC) [ т, 
San Jose, California 95191, U.S.A. І S T A i N E D 
Please send me a copy of the Mastery of Life. | GLAS 5 | 
Мате і , Send $1.00 for fascinating 
| оссе 
supplies. 
Address | TM 
Only $17.95 ppd 
l 
| 
J 
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rare GREAT OUTDOOR FUN. nm— | 
SEARCH ELECTRONICALLY FOR ... gold, silver, 


coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. e 


: \ | : | | amare иа 
SEE 175 S: SPORTS CARS Syrran 
You Can Build at Home from Kits — 44 CARS 1 


For the low-price of an ordinary compact, you can own a full-size antique, classic or 
modern gull-wing sports car. Choose from over 175 exciting replicars including 50mpq 
roadsters to mid-engine V-8's. Manufacturers from all over @ the country offer these 
low-cost bolt-on body kits for easy home assembly. | i isl 
They're serious automobiles designed for power, 
economy and performance. And, all are made to sell 
for a fraction of their apparent, value. 


m= FABER RETE RRERRERRREERTERE 


2 ied Hom. OR кее MODELER СЕНА 


TOOLMARK СО. 
HAS A 


we’ DUPLICATOR ror 


WOOD TURNING LATHE 
Shingle Creek Parkway ; 
\ Minneapolis, MN 55430/(612) 561-4210 


Sie 


Transform your old clunker into a classic " U н, 
roadster or exotic GT sportscar. Read all about kits for Pinto, “и 
Mustang, Capri, Volkswagen, Corvair, Chevy/Ford V6-V8. 
Datsun, Toyota..dozens more! Too many to list here! 30 DAY MONEY-BACK 


| Here are just a few of the full-size kit cars you'll discover GUARANTEE 


| = E Rm x Porsche ж T-Bird * MG-TD * Ferrari | 
Telephone Pg Device «Pantera ж Mercedes Bugatti « Jaquar AUTO 106 с PUBL. INC. Mall бап ки Cor Aan 
B office or home petro | ; ,| Giant all-new 1962 Complete Guide to Kit Cars includes ee tut B $12 mE | 
»*—Z e Over 175 Kit Cars © Front, Rear, Mid-Engine Kits Wilmington. DE 19899 5 T be J $11/year 
e Assembly Articles © GT's, Gull-Wings, Electrics j 
| e Do-It-Yourself info © Money Making & Saving Facts... more Free Value Guide with all orders. 
Í Special 1/2 Price Bonus Offert! ... Kit Car Monthly... aimé 
See hundreds of used kit car bargains and new kit intros. 
| Only $11/year. Order both. Everyone does! Address 
= REPLICAR. 
і at Е GUIDE Get the Official City/State/Zip — — — ————————— 
Š ^w ap il eil COREPER UR VUEI GEI # 
E “eat = = = = i C Master Charge O Visa Expire Date 
| | A hee ors an Ы. е Order TOLL-FREE Day ог Night ! 
Melbourne FL А аал... MR when you order either | | 
catalog of transmitters, voice scramblers zt Î The Complete Guide to Kit Cars Operator CANNOT answer questions! Ме соон m 
| , enclose $2.00 to USI Corp. { or The Kit Car Monthly (800) 331-1000, Operator 666 | 
L аш Mailed Immediately. Sold Only By Mail. J 
= ыл PCs ee 01 > — 420 2 Б ию к ллу ы ы ы кокк кк кж] 


HEAVY DUTY SPLITTERS 


More er 
| — Detent valve 
per dollar FN | automatic return. 


Protect Your Life, Home, Business, Aute, etc. 
© Our cótelog shows how. аЙ your own 
shite seems saa dics ond ease IY. We 
offer: FREE write-in engineering service. 


Box 8280? -PS Lincoln, Ne. 68501 


hy vend xw А si 2 stage roller 


oil tank. ٢ ^ч bearing pump. 


jurdex Security Со. 


Hydraulic _ e bp Heavy duty 
oll filter. ^ "Ud EN оше = B rectangular 
T ы. tube frame. 


Low 
profile 
High speed | Re laceable | or nt 
demountable slide and Splits = 


body image, detail quality 
gov't spec. Also for daytime use. For nature study & sports, RLE 97, 7"" 
length, 2% dia, 1502, immediate money back. Send check or M.O. ta: 


‚ CANDYBELL © P.0. BOX 224 e EL SEGUNDO CA 90245 


wheels. wear plates. 25" logs. 


Now you can have all the power you need to shatter those 

stubborn hardwoods, knots and gnarls at a price that's a lot 

lower than the competition. Our splitters are made of the finest 

heavy duty components and are built tough to last. Compare our features, then compare 
price. You'll see some powerful reasons to buy Northern Hydraulics. 


15 TON 15 TON 24 TON 
High or Low profile, New Vertical Model 10 H.P. motor, 5" cyl., 
24" stroke, 2 stage pump, 24" stroke, auto detent 24" stroke, 12" tires, 
high speed wheels, 5 H.P. valve, high speed auto detent valve, 
8" wedge, e, tube | | | heavy duty Н beam 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 


the "Classified Opportunity Mart," 


(detent valve optional) 


12-TON model available - $749 ə 24-TON high profile 30" stroke - $1590 
Send for a jitter Brochure; or if building your own...send $1.00 for low price parts catalog. 


NORTHERN HYDRAULICS 
P.O. Box 1261, Department PS10-25 
Burnsville, MN 55337 (612) 894-8310 


immediately following this section. 
You may find just what you've 


been looking for. 
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Your home 
workshop 
can PAY-OFF 


| с? 


3-IN-1 
Power F 
Power Tool 


SN 


Three power tools in one — 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, lanes, molds sepa- 
rately...orall at once. Used by indi- 
vidual home craftsman, cabinet and 
picture Vieni. shops, lumber yards, 
contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
ou desire. Provides trouble-free per- 
ormance. And is so simple to operate 
even beginners can use it! 


30-Day FREE Trial! exû, iors 


Planer Molder Saw 


Train st Home in Spare Time 
26 ways to help 
you qualify for 


the job you want 


Get free facts about diplomas 
and college degrees 


No one can promise you success, but if 


wart more security, more 
OI DRUG OE YR r choice. There a no oblige 
tion and no силип wil 


тч c omar plena bein вагт $25,000 
to $100,000 more in inyou eam $2 y 


ETERS 


| TWITCH OF 


SEE THE 


A DEER'S 
NOSTRILS 


AT 200 FT. 
powerful 
telescope is 
just the size 
ofan actual 
shotgun 


shell ... 
Looks like a real shell 


See deer close-in as they sniff into the 
wind, hundreds of yards away. See geese 
feeding across a lake half a mile or more 
away. See a whole new world of vivid 
detail with this compact, efficient 


tel 
MADE TO THE HIGHEST 
OPTICAL STANDARDS 
This unique optical instrument is made 
to rigid standards of quality — with the 
ingenuity and care the Japanese now 
lavish on the optical field. It provides a full 
8-time magnification (more powerful than 
sie binoculars), and a 17mm objective 


You get wide, clear, crisp images. 
Genuine brass and blue anodized 
aluminum make it look just like a shell. 
3-drawer, chrome-plated extension brings 
it out to 8", smoothly functions to adjust 


view. Weighs only 17 oz. Carry it easily in 


pocket or ammo vest. 
TEST IT YOURSELF — AT OUR RISK 

Afleld or on water, for every view and 
almost every sport, you'll find this a gem 
that endlessly adds to your pleasure. 

It's a lifetime (and more) investment In 
service and enjoyment. At $14.95, It is 
also a singular value for its superb quality. 
Let us send you one, or more. They make 
long-remembered gifts. Each comes in a 
vinyl case that can slip onto a belt. 

Try it for two full weeks. If not delighted, 
return it for full, prompt refund. To order, 


MAIL COUPON TODAY 1 


NO OBLIGATION-NO SALESMAN WILL CALL | mail handy coupon below. 


RUSH COUPON [OLEY-BELSAW СО. 1 ice International Correspondence Schools. اا‎ ——— 

TODAY! 'ANSAS . І Dept.PCS92. ICS Center, Scranton, 51 ASADAS SHOPPING SERVICE, DEPT. P102D | 
KANSAS CITY, MO. "e ЫМСЕ am | 
I Please check only ONE box! І | Outdoor Lite Magazine | 
- Jd ПШ ç J do o ud | CAREER COURSE Electronics 1|! PO. PIS. lan НҮ ЧӨН | 
—4 aan Management | — у) Shotgun Shell 
/ Foley-Belsaw Co. К | V [Auto Mechanics Lor: at aA oh erm aa pen ree hae | 
COMES 30042 Field Bldg. ОА ¥ | | Боен Mechanics COLLEGE COURSES— 1 | handing. i 
GAL Kansas City, Mo. 6411 | High School Business Manag | |1 save: Order 2 for only $27.50 plus $1.50 postage, | 
Г] YES, please send me the FREE Booklet that i i B Air Conditioning gio ning 1 | | handling. | 
gives me complete facts about your Planer- і потонат О College ro bee n. i l О | enclose full payt of $ | 
Molder-Saw апа full details on how I can qualify ! H nos Servicing : I | | 
J for a 30-Day Free Trial right in my own shop. I | таттан. stant O Colle in | i we of AZ, CA, CO, FL, GA, IL, NY, OH, PA, SC, VA, Vr] 
understand there is No Obligation and that No | Брета азов Союш Г | l please add applicable sales tax tax.) | 
Salesman will call. | | O General Law SUME | | синю. О Visa О MasterCard 

1 Enforcement C) College гое in Civi i | O Ат. Exp. О Diners Club | 
Nam — I E Taai Agent Deere moo р | | 
y i - мем Сү Econ Tecnology - | CHET ЖЕЕ НЫ 
Address | ÛJ income Tax Preparation Draft Ted В j| | | 
К City à Nene —— Hl! mas | NAME.. 
® | Address — — | و س‎ | STREET | 
Stale lip | 1 ылымлы і | 
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ном TO MAKE | 
| Four OWN SOLAR | 


HOW-TO BOOK CLUB 


shows you hundreds of 
ways to do-it-yourself, 
! do-it-right, and ыл s. 
| save money too! — | — 


ELECTRIGTY 


: 1114 
List $9.95 List $10.95 List $14.95 


ct 5 exceptional books "Wa 
for only $2 95 (values to $107.70) ELE 


PLUS How To Make Your Own Alcohol Fuels FREE! 
` “The bestselling alcohol fuels book in the country!" 


| | 
Sel 


1283 ^ 1328 | 1037 
List $18.95 List $17.95 List $14.95 


r 


чет j (C ——— {5 ни н н > — — ps 
= Ё = uA : = xdi ж] ài a e THE HANDEGOK uF 
GE е ЕТЕ EPHONES 


1277 1002 1374 
List $19.95 List $14.95 List $19.95 


^ 1287 1294 —— 1225 1316 
List $18.95 List $15.95 


2 mE 


IHE COMPLETE 
HANDBOUR 1 W 


“TING | | Bie COMME wawepo сг 
DRAFTING  VIDEOCASŚE 


RECORDERS 


2097 1382 1365 S^ 221 4f 


Pa 


гї Ёё 


ри ALL ABOUT 
rojects, 


ll STAINED 
GLASS 


woo): Jim 
HEATING 
HANDBOOK 


vnu. Са. ВАН 


1122 1348 — 1270 P375 n 1401 | 1103 — 1408 
EHE uam List $16.95 List $15.95 List $19.95 List $14.95 List $16.95 List $13.95 


HOW-TO BOOK CLUB 


i Blue Ridge Summit, PA 17214 


Please accept my membership in How-To Book Club and 
send the 5 volumes circled below, plus my free copy of 
"How To Make Your Own Alcohol Fuels," billing me at 
$2.95 plus shipping and handling charges. If not satisfied, I 
may return the books within ten days without obligation and 
have my membership cancelled. I agree to purchase 4 or 
more books at reduced Club prices (plus shipping/ 
handling) during the next 12 months, and may resign any 
time thereafter. 
1002 1037 1103 1114 1122 1172 1178 
1211 1215 1226 1247 1270 1277 1279 1283 
1287 1294 1316 1328 1348 1365 1374 
1375 1382 1384 1401 1403 1411 1472 2097 


r 


How-To Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save up to 7596 on books sure to 
increase your know-how 

. * Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
* Club News Bulletins. All about current selections — mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 
* " Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But... if you want an Alter- 
nate selection—or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 
* Continuing Benefits. Get a Dividend Certificate with every 


Маша Ll—— m 5 0 ME 


book purchased after fulfilling membership obligation, and Address 

qualify for discounts on many other volumes City 

* Bonus Specials. Take advantage of sales, events, and 
added-value promotions State, с —— à 


з E 
(Valid for new members only. Foreign and Canada add 20%. Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars.) 
z This order subject to acceptance by How-To Book Club PSHT-1082 
nu НАЕ Lr ИП ПЕШ ШЕШ ШЕШ ШЕШ ШЕШ БЕШ ШЕШ d P Dp BD Н ШЕШ ШЕШ ШЕШ ШЕШ ШШ 


* Exceptional Quality. All books are first-rate publisher's 


SHARPEN YOUR SAW 
. EVEN ON THE JOB... WITH PROFESSIONAL RESULTS! | COLOR CATALOG 


Bulld Your Own 


Grandfather Clock 
Prices Starting Under 


5200 


Ufo ng movement 
d dial) 

e Do-i ojo rself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality | 

ө Factory direct prices 

e Solid brass West 
German chiming 
movements 

e Money back 

|, guarantee 


e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


ЕМРЕНОҢ 
и CLOCK COMPANY | 


OF GRANDFATHER CLOCKS 


The GAMN' Chain Saw Sharpener is easy to use! 
A few turns of the handle uniformly sharpens 
each tooth for top cutting performance. 


The durable all-metal construction and precision 
carbide cutting burr of the GAMN' Sharpener 
" should, under proper care, provide 

` years of service. 


GAMN!' saves you time and money! 
By keeping your saw GAMN' sharp 
.. even on the job... you'll cut 
— more wood and ex- 
tend the life of your 

saw and chain. 


Call 
1-800-457-3392 

Indiana 

1-612-667-6469 
| gem cem mes ae cen аме. 


To Order Or For More Information 


Call 1-800-457-3390 
Indiana 1-812-857-6469 
| includes Sharpener, Burr, and Depth Gauge 
Write: САМЫМ" Enterprises, Inc | Burr Size" Ms » 
11427 Darmstadt Road EXTRA Burr Kit — BGiFor 2nd Chain Size) 
Evansville, IN 47711 includes Burr, Handle, and Dept Gauge Bar 
| Burr Size" Е "fa 


SHIPPING per saw kit (No C.O.D.'5] 
Outside Continental U.S. $3.00 
| (No shipping charge for extra Burr КИ) 


Indiana Residents add 4*5 sales tax 
My Check or Money Order is enclosed TOTAL $ 
Charge my Visa or MasterCard 
a l———————M———— ÀÁs'E = 
Signature — = = 


"If Burr (file) site is not known, list daw make and model. We will match up the correct Burr size 
Mak І 
ROB THE.CUTIN EP аке Моде! = mia es d ndustrial Park 
-— — Ua кшш ни u— — —— )— €um — u— " u— u— a — X шиш uU пш кып ре, 
. IN CANADA: Emperor Clock Ка Сеере 
ario NGE 1 — 


506 Newbold Street, London 


| ы] | Anyone for 
Free Booklet Tenons? x 
en & Special 


WL 


MEN 
Send for this FREE Catalog 


: What a 
If your racket is tenons, doubles or guarantee! 
singles, and you want a perfect match | | AT. Your order 
every time, you can learn from the profes- | | ; ДР. + 39. oie sie Co 
sionals. They know a classic way to join | | ES Be’ @ 1 =, cuaRANTEED 
two pieces of wood together is with a tenon jaa АТ 1277 both BEFORE 
that fits into a mortise. ma | and AFTER Wear- 
Fine die pony iie ie speaks this per 7 7 ing. Washing or 
б... language to more than 200,000 readers— T, AL Ve dier fully 
"ESSERE E eople seriously interested in making | |£ Жы " 7 8] cfi iu 
One Hand Operation —Rear Differential Drive саакы things but of wood. Whether o Do FREI. ^ А i] beai м fuli 
| CYCLE-CHAIR, the NEW ALUMINUM ELEC- are an aspiring novice or an accomplished | Уч: | | refund or exchange 
| TRIC BIKE that is different and safer. Its so | | expert, you'll find it an especially infor- Finally, you can get a good selection 
easy to handle, you control on, off, forward, | | mative magazine, with finely detailed ar- of great looking clothes that fit! 
reverse, speed, steering, and braking with ticles about techniques and tools, mate- IT’S ALL HERE! 
just ONE HAND! | rials and design. It's written by master * Dress/casual shirts up to 22" neck and 38" sleeve 
, Use CYCLE-CHAIR indoors as well as out- | | craftsmen who share their шапу years of * Slacks and jeans to 60" waist and 38" inseam | 
doors. Climb steep hills and ramps, travel to | woodworking experience. And it's printed | | « Jackets and outerwear to size 60 
eis re d Lh. to p Á Be god on heavy paper to withstand years of | | * Shoes, boots, and sneakers to size 16 EEE 
| ont Y f a vity ac d phis ers. Н OW reference. All back issues are in print and | FREE 96 PAGE COLOR CATALOG 
ar от gravity апа di-diuminum iame indexed periodically. Please send the latest KING-SIZE Co. Catalog 
makes CYCLE-CHAIR the lightest, strongest, | 
: rie | | If you want to become a better wood- 
Safest 3-wheeler on the market today. Costs | аср My Telephone Number 
only pennies to recharge at home worker, send $14.00 for a one-year sub- y we А 
| 3 A scription (6 issues). Or call us toll-free, Name 


| end for free booklet and special offer on 
| à d vu 1-800-243-7252, and charge your order. (Ct. 
CYCLE-CHAIR, PEDALPOWER electric bike residents call 1-426-8171). If you're not Address 


motors and pedal tricycles or call toll-free 
1-800-257-7955. in N.J. 800-232-6550. pleased, we'll be happy to refund. uy = 


The Taunton Press 


30 Day Trial • Money Back Guarantee | 
GENERAL ENGINES CO., Dept. 702 «| | Wood Work MDC. inGc-S -Size: 
ЕА ng 


State Zip. 


591 Mantua Blvd. , Sewell, New Jersey 08080 Newtown 
E Connecticut 06470 7262 King-Size Bldg. Brockton, MA 02402 
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AMAZING HARD-TO-FIND SCIENCE BUYS 


Bargains in Alternate Energy — Health — Weather 
Hobbies — Magnifiers — Magnets — Telescopes — More 


NOW ON SALE! 


RADIOMETER LETS vou SEE THE SUN WORK. The silvered finish 

LESS gives you a hemispherical mirror. At a 
glance, you see everything going on 
around you. Operates on invisible infra- 
red radiation. 5" high. 3" in diameter. 
Ne. 60,520 Rep. $7.95 NOW $6.75 


NEW! THE 76 MM 1/6 EDMUND TELESCOPE... 
COMPLETE WITH MOUNT READY TO USE 


Journey to the craters of the moon...study skyscrapers or nature's 
wonders! Expertly crafted in our own plant and specially designed as your 
first telescope. Precision optics, durable tube, all-metal mount. The 25 
mm eyepiece delivers 17X magnification, perfect for all-around viewing. 
Its sleek design complements living room or den, yet it's sturdy enough to 
be the perfect companion on a field trip or star party. Weighs just 5 Ibs. 
Measures 1312" x 1712” x 11". Comes ready to use. . .so your exploration 


into Space can begin right away. NOW $8 9.95 


Ne. 31,677 Reg. $109.95 


T MOST POPULAR MAGNIFIER, Provides 10 power magnifi- 
cation. Sturdily mounted in plastic with 
a swingout lens system so you can carry 
in your pocket or attach to key chain. 
| 3"x 1%” closed. 

We. 30,344 Reg. $22.95 NOW $19.75 


MINIATURE BATTERY POWERED PUMP. Pumps 1 pt. per minute | 


through 4" tube (included). Lifts liquid 
24 inches. Self priming. Operates on 2 
112-3 V flashlight batteries (not in- 
cluded). It is the perfect instrument for 
darkrooms, science fairs.& table displays. 
Мо. 50,348 Reg. $5.95 NOW $4.95 


HYDROPONIC GREENHOUSE: GROW PLANTS INDOORS ALL YEARI 
| [3 Feeds plants a perfect mixture of 
water, nutrients & light, using no soil at 
all! Get up to 10 times the yield of 


Bo sm mix & transport system. 
| We. 31,129 LE $42.95 NOW $34.95 


iei and humidi ierunt with 


m ~ | 12" diam. Blue and pink indicators are | 


F2 SN carried to the lowest and highest points 
P o | ofdayandieftto be read before resetting. 
9/ | We. 72,467 Reg. $19.95 NOW $17.05 


THIS FLASHLIGHT Xx NEEDS BATTERIES! Electricity is 
=m generated when you squeeze the fly- 


flashlight bulbs. It's compact, take it 
I Be 


AW perfect mixture of air and water provides 


ntional soil. Contai tient | | 
ме ns nument | We. 71022 $29.95 


wheel—no recharging! Uses 2.2 V 
anywhere & never be stuck for a light ! | 
Ws. 61.086 Reg. $25.95 NOW $16.95 


yeni up a stimulating hot shower. A f | 


BUILD YOUR OWN WEATHER STATION 
| Accurately forecast weather and check your pre- 
dictions against TV and radio. Kit includes anemom- 
eter with windvane, indoor indicator board to show 
wind speed & direction; sensitive air tank barometer 
with 2 ft. indicator; sling psychrometer, rain gauge 
with calibrated tube to measure as little as 1/100 
inch, 100 ft. lead in wire; color cloud |.D. chart, fore- 
| casting manual. Powered by 115V AC house current 


ww $20.99 


with safety cord. 


Mal | cacy to install Chrome plated brass. | SAVE $8.00 ON THE 30X MAKE YOUR OWN 9 FT. HOT 8X 20 SPY SCOPE. So small it 
P Ме. 31,102 Reg.$12.50 NOW $11.25 | MICROSCOPE WITH BUILT- AIR BALLOON. watch it rise to fits in the palm of your hand! 288 
E IN LIGHT! ideal for inspecting about 200 ft. on just hot air. Will ft. & 1,000 yds. field of view. Only 
CHEMICAL LIGHT GLOWS AS EMERGENCY MAKER or as a signal | plants gems, photos. Center focus lift anything up to 1/2 Ib. Kit in- 2 02. Stores easily in your pocket, 
for nighttime bikers! Can be seen in Û еер built-in light source; retractable cludes 10 precut gores, 6 ft. of 14 purse or glove compartment. Brush 
daylight, and for 1,000 yds. at седат condenser lens. 514” х 134" х 34". gauge wire for ring and core. metal finish. Incl. neck strap and 
| Dd. of 3. tube lasts 3 hrs. Comes in No. 31.291 Instructions included. 3%” x 112" x 2" case. 
No.P-60,923 Reg. $795 нои 3095 | Reg. $24.95 © *$1 6.95 c—— E $5 35 sa Reg. $2995 $ $22. 45 


80 FISHI ЕБ ити THIS MIGHTY MAGNET. Lifts up to 150 pounds. 

Discover underwater treasures; locate 
items lost in water. Aluminum frame, 
bar-handle. Light enough for any fish- 


god ciet 


"Te: Edmund Scientific Co. 


COMPLETE AND MAIL TODAY 


7211N20  Edscerp Building: 


ing reel. Resists corrosion. Wt. 2 Ibs. Barringtan, N.J. 08007 CREDIT CARD 
Ne. 71,135 Reg. $26.95 NOW $24.25 à : HOLDERS 
| 232—165 [Stock No. | "Quantity [ Pree] ORDER TOLL FREE 
LISTEN TO YOUR HEARTIA sensitive bell diaphragm stethoscope, fy: Wf TE] Me a 800-257-6173 
just like the one your doctor uses. Per- IB | 800-232-8817 
fect for teaching children about the БАШ ИШЕ: ЕТИ ШЕ | 
wonders of the human body. in Hard-to-Find Science Method of Payment: 


Ne. 50,270 Reg. $12.95 NOW $9.95 


Buys for Hobbyists, 
schools & Industry 


LJ Send Free Giant Size Catalog 


: Signature ERE 
N | | 
es Edmund Scientific "7" 
7211 N-20 Edscorp Bldg., Barrington. N.J. 08007 City _ St Zip Expires 


О Check enc. О MC 
ÛJ visa Û Am Exp. 


| REPAIR or МАКЕ HAVE FUN! | 


BATTERY QUARTZ EARN EXTRA INCOME! 


| CLO CK MOVEMENTS | 
PE 2 Year Guarantee! Free Hands With Each Movement! 


і BATTERY QUARTZ LOWEST PRICES Q SERIES MINI QUARTZ 
| COMPACT PENDULUM VOLUME DISCOUNTS MADE IN USA - GERMAN DESIGN 
MOVEMENT LARGE ; ON ОР Q70 for dials up to 3/16'' thick 
attese DIALS, ACCESSORIES, ETC. 071 for dials up to 1/4" thick 
i as ae anes ae 
я. 1 Slit 5 
r es АСА CALL TODAY à 
| * For Clock Faces up to (414) 248-1150 
3/8" Thick 4 TWO YEAR 
| * All Time Low Prices M. GUARANTEE 
| The 19 Series — Specify CKIT 
dulum Length Desired 
| a". 10". 12", ". or 16"" P. О. Вох 629, Dept. PS102 1-4 $6.60 ea. 
Lake Geneva, WI 53147 5.9 $5.95 ea. 
1-2 $11.95 ea. (Include $2.00 for minimum delivery charge) 
34 B06 es, 10-24 $4.85 ea. 
! 5.9 $ 9.90 ea FREE CATALOG Write for Quantity Prices 
10-24 $ 9.25 ea (Include 75с for Ist class delivery) Sweep Second Hand .20 extra 
ڪت‎ —€« 1 ГИ M 805 ee — ل‎ LL Бооз _ M—TEn Ж Ce = 
lm (л p a a D 
! Popular Science Indexes i 
| 380 Madison Avenue, New York, N.Y. 10017 1 
] Enclosed s a total of 3. check or money order}, Please send 
| па по D'79 078 077 076 075. O74 073 от? 
| ($1.75 each) C] All ten indexes (1972-1981) for $10.00 і 
i = 
T - 
| 
! City | 
' Attachment(s) for only „ч mm я - 
$26.95 each (incl. shipping) (ete C} Check (M.C. or Г) Visa Е (Prices above includa posteoe and handling. Atow about 4 weeks for delivery.) 
i CARD NO EXP. DATE į LO DT I I EE ee иа сара 
: | 
o — || YOU SAW IT IN 
а POPULAR SCIENCE 
2р. тита 


— BUT WHEN? 


pti FILLE TIT * لے‎ 


More Kaus ability for "an money 
when vou build Carl Heald’s '4-ton Hauler. 


E ; Eua 0071 or parts or tools; Change combine Shifts; check fields, 
| г livestock or warehouse; supervise crews; haul feed or seed. 
{ т Easy-to-build semi-kit, (6-8 hours assembly time) can 
л. save you up to $1000. Avoid mass production faults 
| VN and cut maintenance. Hauler features a 16 H.P., op- 
ге posed twin cylinder or an 11 H.P., 4-cycle, Synchro- 
~ Balanced Briggs & Stratton electric start engine, tor- 
‚ "x ward and reverse gears and automatic transmission. 
Front shocks, double seat, wide tires smooth the 
ride. Dumping bed measures 4412"x40"x11". 
Hydraulic disc brakes with parking brake stan- 
dard. 4-wheel models with cab also available. 
For FREE brochure call or write: TOLL FREE 
1-800-253-1030; in Michigan call 616/849-3400. | 
Carl Heald, Inc. Dept.ORG , | 
Р.0. Box 1148, Benton Harbor, Michigan 49022 


Tons of toting help for farm, 
ranch, factory, construction 


Always Include 
Your Zip Code 
When Answering Ads 


'WOOD-FIRED 


HOT TUBSE 


Lifetime Quality Redwood 
No Power or Plumbing 
Fast, Efficient, Fun | 
Easy To Assemble 
and Operate 


FEATURING the 
| SUBMERGED 
: | Snorkel" 


! vem * Super view of fire 
4 1* Quicker heat, higher 
output 


* Easy installation 

* No expensive chimnay 
cleaning headaches 

* No fast creosote 
build-up 


COMPLETE OUTFITS FROM UNDER $1000 7. 


For Brochure and Price List Send $1 to: 


e Snorkel Stove Co. P.O. Box 20068PX 
Seattle, Wa 98102 (206) 523-9637 | 


CALL TOLL FREE 

800-854-1905 (800-542-6400 in Cal.) 

UNIQUE Functional Products 

135-P Sunshine Lane, San Marcos, CA 92069 
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Look-Alike 9 


“Security System” 


FOOLS 
BURGLARS 


iî 


Helps Protect Your 
Home, Factory 
Store, Cabin, ete. 


Stop thieves at the door and turn them back. 
That's the easiest way to protect your property. 
“Felony Fighter,’’ a replica of an expensive 
burglar alarm system, can be an effective way to 
do it. Just place the ingenious ''alarm'' terminal 
at each of your doors and switch on its light. No 
burglar can know the activator control panel is 
not a real, high-priced complete alarm system. 
The glowing red light, and realistic steel switch 
plate look to any crook like an expensive alarm 
system costing $1,000 or more. 


FELONY FIGHTER™ 


"alarm'' light works on one 
9-volt battery (not included). 
Keep it on night and day for E 
pennies a month! An ever-vigi- Bi 
lant warning. Only $9.98. At 
that price you can afford one at 
each door. (You save when you 
order 2 or more.) Mail coupon 
for prompt delivery. 


ee Rc Ms... rr 

p TMH Fighter, Dept. P102E #406 

[Р.0. Вох 2041, Latham, NY 12111 й 

| пи пе пем Felony F Fighter TM at only $9.98 each (plus Ё 
is 


һап.) faction guaranteed or mo 
f Mr em pli fe my FREE Security Decals. МГЕ 


| O SAVE! Order two Alarms, one for each door, ! 
for just $18.98 (plus $1.55 post. & hdig.) i 

L] Enclosed is $ й 

| Charge О Visa O Master Charge Exp. Date _ i 

| | Card No. { 
1 мате | 
| Address d 
5 City State — Zip . 
sales tax in AZ, CA, CO, FL, GA, IL, NY, OH, PA, SC. VA VT. Wi 

L8 B E E BE E E E E NM B I DS B BM D ШЕ 


LOG SPLITTER PARTS 


emu mew eiie ||| FREE WATER 


B Psi ig an | . 
je re aa and plenty of it! 
рр амен 17 TAP THE LIFETIME SUPPLY 
(WAY CONTROL VALVES OF FREE WATER IN YOUR 


POPULAR SCIENCE 
Box 2018, Latham, N.Y. 12111 
Please rush copy(ies) of THE HOME 
CABINETMAKER (No.0153) to me. 
| enclose $27.95, plus $2.35 to cover 
delivery and handling charges, for 
each copy ordered. 


(Residents of AZ. CA. CO, FL. IL, NY. РА, VT. WI add sales tax) 


— — Bill me later for $27.95, plus $2.35 to 
cover delivery and handling charges, 


for each copy ordered. P2XH inten iio e m | | | OWN BACK YARD 
Name With pressure sensitive detent, on return | 
Address 000 B Drill your 
City — — — — — — State Deubit-Acting Cylinders | | 
Money back within 10 Zip Sat siroke, fd, 52 Ibs, own wes 
а | 4х1% an go U epis | | | 
days if not fully satisfied. Clip & Mail Today 4x24x2" rod H.D. x MIN E РАА Dum $150 | and save 
== аш иш шш шы шш шш иын эш (шин аз чан аш шы эш эш шш шр = ш» иш иш ше ын йй аз ыз ин и ив ОШ ШШ ШЕ ИШ и ал Ий н 3x24x7 rod . $2704 hundreds 
Build furniture and NEW, ENGINES of $$$. 


5 HP pemah s or иип recoil 
start Ww snart.. : 


à; | Г Vertici fecum Ж nea а! RITE „5 
апа much more g Кен duty 4 on me EM - 
Е = 5 i | Send $1.00 for discount catalog on Valves, Cylinders, Hoses, | 
with this Popular Lo ere Sni, tn Soldini 
Science pro quide to Fact booldet. We ship UPS. | 
prog NORTHERN HYDRAULICS 
cabinetmaking. 1211 Cliff Road, P.0. Box 1261 Dept.PS 10-4 


Burnsville, МН 55337 — (612)894-8310 


"Маке par an [n 


Assemble 


MAGNATRAC |. as 


Crawler Tractor Kit 


THE HOME CABINETMAKER 
by Monte Burch 


This masterful book is both a complete reference for 
experienced craftsmen and a how-to book for 
beginning woodworkers. Broad in scope, yet detailed 
and thorough. the book explains step-by-step how to 
build furniture and custom cabinets. 

First you learn about wood...the composition and 
structure of various hardwood and softwood and 
the characteristics of common cabinetmakin 
woods. How to work with plywood, particleboard, 
hardboard and veneers. 

Then you learn woodworking techniques...how to 
cut joints with hand and power tools. Case con- 
struction, leg and frame construction (including 
turning legs on a lathe). How to build cabinet doors, 
drawers and shelves. You learn veneering and 


| Use it for your a 
| toughest jobs; then 
earn extra cash doing 
work for others. Buy 
factory-direct lor greatest 
savings! Over 30 Attachments. 
Resale opportunities are great. Ҹ 

For more information send now to; Ж. de 


THIS MAN IS DRILLING A WELL 


in his own backyard for less than 1/3 the | 
cost of hiring a commercial well driller. 
Thousands of home owners are now | 


marquetry techniques. How to install plastic lami- | STRUCK KIT, Dept. PS-102.- тая | drillingtheir own wells from 50 to 200 feet 
| р | g, WI 53012 | а 4 i 
эе How to make your own carvings and mold- 10 CATALOG - showing Magnatrac Kit construction & | deep! YOU can join them in saying good- 
Д money making uses = А ы 
am rate ond on paar | you egre | Г] PLANS - for fabricating Magnatrac Tractor from local : bye forever to expensive, chemical- 
ns, materia an е -t0 Tor materials - $7.00 (Mone refunded on any purchase) ing ci Ц cet 
eight furniture-bullding ders Жер Meg че v пу pu | tastingcity water! Forget about droughts! 


Ignore summertime water shortages! 
Write or call today for our FREE in- 


neers on Wu r. all shanks ge new in se gt t 1 pais | | formation package including the booklet 


32-Teol G.I. 205% T | x: 
pede کا س‎ ow ` M HOW TO DRILL YOUR OWN WELL". 


E" 
Save Even More, Both Sets now ... и There’s по obligation—ACT NOW! 


Provincial Dresser, Mediterranean-Style Bedside 
Table, Harvest Table, Drop-Lid Desk, Heritage Cradle, 
Trestle Desk, and more. You also learn how to build 
and install kitchen cabinets and vanity cabinets. The 
book gives you finishing techniques, shows you how 
to select and install cabinet hardware. How to use 
clamps, fasteners and glues. 

Virtually everything you need to know about | 


PE SHIPMENT JUST ARRIVED 


мосы and ing is n this huge | DEEPROCK MANUFACTURING CO. 
560 pages) book. And it’s all illustrated with pel 3680 

1,000 photographs, drawings, scaled plans, exploded Opelika, Alabama 2 

i cone CALL TOLL-FREE 


Take advantage of this 10-day free trial offer right 
away — mail the above coupon today. 


POPULAR SCIENCE BOOKS, 
Box 2018, Latham, 
N.Y. 12111 


with TOY DESIGNS : е v — E чә 
CATALOG of PATTERNS & TOYMARERS Call anytime including Sundays 


SUPPLIES $1. sss dollars) " | or rena coupon and mail TODAY! 


CHECK | IT OUTI 


There are more opportunities, 


372 Anderson Road 
Opelika, Alabama 36802 


Please mail your free information kit. 


products and services offered in | = 


Print Name 

the “Classified Opportunity Mart,” 
Address 

immediately following this section. | | 1 1 1 1 1. 
City State Zip 


You may find just what you've O l'm in a hurry! | have enclosed $1.00. Rush the | 
| FREE information package by FIRST CLASS 

E MAIL. | 
been looki ng for. " | Б © 1982 DeepAock Mig. Co. 


OCTOBER 1982 | 175 


LL TT ил ыл ий ee ILL IT I TE N Е 


Popular "" , 10-DAY 
Science Books | 


Build this beautiful | | | TECHNICIAN! Get 


Dome Home your 2-Year Box 2018, > TRIAL 
b urself S" МҮЭ COUPON 
Y Lom DEGREE Please rush .  copy(ies) of MATH FOR 


CONSTRUCTION, WORKSHOP AND THE HOME 
(No. 160) to me. 


— — — ] enclose $22.50, plus $1.95 to cover deli 
and handling charges, for each copy ordered. 
(Residents of AZ, CA, CO, FL, IL, NY, PA, VT, WI add sales tax) 
— — — Bill me later for $22.50, plus $1.95 to cover 


LUIJI из з ыш иш шш аш шш з шш шш эш ‚ш ш> шш шш ше ш TT TTT TT аш шш шш шш пш аш шш шш 


facts. No obligation. А delivery апа handling charges, for each copy 
il coupon today! 
не -y Name 
- | |} Addres 
Enjoy super affordable payments ج‎ элыш ы шш 
energy Diiis | | | 
Save up to 60% on building costs and up to 5096 on ڪڪ‎ Heres exactly the 


utilities. Beautiful Monterey Domes geodesic home 

kits are extremely energy-efficient, unbelievably 

strong, earthquake resistant, and easy to assemble. 

No special tools or skills necessary. Our unique, 

patented building system makes home construction 

a reality for the novice. 

Monterey Domes pre-cut, color-coded shell pack- 

ages start at $3995. Models up to 3,500 sq. ft. 

Send for our exciting color Catalog & Plans Book — 

over 90 fact-filled pages of beautiful affordable 

homes. 

Write today! Monterey Domes, Inc., 1760 Chicago 

Dept AR-1ORiverside, Calif. 92517 

mn 8 E EM п шыш шып пып шыш кыш 

О Rush me your 90 page CATALOG & PLANS 
BOOK. Enclosed ls $8.00, postage included. 


[1 Also send your ASSEMBLY MANUAL for an ad- 
ditional $5.00. 


i 
Qoo Ae ——————— і 
J aooness 1] 
1 CITY. STATE, ZIP = [ Dept. Р 
Mail To: MONTEREY DOMES, INC. P.O. Box 237 


[creas one JI LORI 


т E NE E E E E E | Phone: 603-666-8156 


HOT AIR AND 
LOTS OF IT! 


di Our NEW, low cost, Sun-Lite® 
mi Windowbox Solar Airheater 
, uses any double hung or slid- 
» ing south window. Perfect for 
homes, apartments, offices— 
. any place needing daytime 
heat. Installs in less than an | 
hour! 
Call or write 


Solar Components 
Corporation 


shop math you need 
to figure all your 
handyman and 
building projects 
easily, economically... 


MATH FOR CONSTRUCTION, 
WORKSHOP AND THE HOME 


by Robert Scharff 


mem m 


Wm pus: guo. ann uo eee qan 


NỌ | You can save $69.84 а 

year by owning your own 
phone. This advanced line of telephones 
by U.S. Tron™ are an affordable alter- 
native. All models FCC approved. 
No installation necessary. just plug 
it in. The Phonanza only $19.99 
Attractively styled, push button, 
compatible on rotary line or Touchtone™, 
last number redial, mute button for 
privacy, distortion free sound, 8 ft. long 
cord, modular plug. 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


е The оп Shop 1978, '82 


This invaluable book was custom-written specifically 
for the home handyman to help you with all your math- 
related home and shop projects ... how to figure the 
dimensions for framing a roof and estimate your lumber 
needs. How to figure the amount of paint you'll need їо 
cover your house, or how many bricks you'll need ta 
build a wall. You learn how to determine the pounds of 
force needed to lift a given load with block-and-tackle. 
And how to calculate the cutting speed of a high-speed 
| lathefor cutting stainless steel, or the proper tap drill size 
| for an American Standard ¥4-inch-10 NC thread screw. 

You get basic electric calculations, learn how to figure 
the costs and materials for wiring a house. How to 
estimate your heating and cooling needs (including 
evaluating solar heat and wood burners). How to plan 
proper space ventilation, figure plumbing and piping 
needs. How to determine the potential energy savings of 
weatherstripping, insulation, storm windows, etc. This 
book delves into virtually every job you're likely to tackle. 

The book covers home finances, cooking, sewing, 
gardening, yard and field work, finding the shortest route 
on a map. You learn metric math and how to use pocket 
calculators. The book gives you a chapter on home 
computers, and much more. 

In addition, this hefty book (672 pages) gives you over 
170 data tables and over 300 show-how diagrams and 
drawings. And, throughout the book, you get an enor- 
mous number of tips on tools and materials, how-to hints 
and advice on the procedure or project at hand. 

Take avantage of this 10-day free trial offer right away 
— mail the above coupon today. 


POPULAR SCIENCE BOOKS, 
Box 2018, Latham, N.Y. 12111 


UNIQUE: Your party will appreciate the sound of 
music when you put them on hold with the 
DJH model. Now for only $29.99. Featuring the 
famous Melody on Hold™, push button dialing on 
rotary line or Touchtone"", mute button, last number 
redial, on-off ringer switch, 12 ft. long cord, modular 
plug. Or you may want the amazing DiaLog Duo 
for only $99.99. It will dial either pulse (rotary) or 
Touchtone.™ You can store in its memory bank the 
most frequently called 11 different phone numbers 
Obviously it also includes all the other features EVANS HEUS OTT YE RUE O 4 
that the DJH model has. AVR] E "OC a 
We build our custom glass fireplace 

screens without compromise in materials 

or workmanship. The frames are crafted 

from heavy gauge steel. Hinges, latches 

and mesh curtains are all extra heavy duty. 

We'll not only build you a glass screen to 

fit, it could last as long as your fireplace. 


Manufacturer warranty for 1 full year parts 
and labor. 


И not fully satisfied return within 30 days for 
courteous refund. 


Order 2 phones or more and get wall holsters for 


Free. !! not, add $4.50 for each wall holster. А 
Now on display at our new locations: 


| Pomona, CA Sarasota, FL Houston, TX 
(714) 598-5766 (813) 923-1479 (713) 789-0648 


САЦ. OR WRITE FOR FREE BROCHURE: 


Mail to: Consumer Wholesalers Ltd. 
3572 High Green Drive 
Marietta, Georgia 30067 


Credit Card holders only call 
Toll Free (800) 554-3368 
In Georgia (404) 971-3464 


L] Please send me your latest catalog. В 
Stote ip 
We accept MasterC ord ond VISA. 


THE IRON SHOP^ 


i | MANUFACTURERS 


O Please add $2.50 for insured postage and 
handling for first product and $1.00 for each 
additional product. 


* To: Popular Science Book Club PS/H2XP 


Yours now PESTII. 


3 | A $35.95 VALUE! YOURS NOW FOR ONLY $3.95! 
I Please accept my membership in Popular Science Book Club, as 
described below, and send my $35.95 4- VOLUME CARPENTERS 


ОГ 
only 


a AND BUILDERS LIBRARY (1083). Bill me later for just $3.95 plus de- 

` livery and handling. My only obligation is to buy just two more 
books within the next year. A small charge for delivery and han- 
dling is added to all Club shipments. 


Name — 
Address 
ет Published at $35.95 City 


سو ا 
This offer valid only in U.S.A. and Canada and only for new members‏ 
Prices slightly higher in Canada‏ 


“нөт 


ЫР 
ИЩ 
ТТТ, 


ns and BUILDERS 
LIBRARY | | 
EVERYTHING FROM HOWTO BUILD 
A CABINET TO AN ENTIRE HOUSE- 


ALL ILLUSTRATED STEP BY STEP IN FOUR 
A-TO-Z VOLUMES! 


Loaded with thousands of show-how 
building plans...cutaway drawings- 
exploded views...tools and materials 
lists...specs...charts...show-how 

pone, een more! 


ШЛУ = АНАТ + SAET 


1320 PAGES 
FOUR MATCHED 

HARDBOUND EDITIONS 
FULLY INDEXED 


Take the peret dle, см ет ses di a $35.95 | OW YOUR CLUB WORKS 

lue, 1 ; | ntroductic Jl | 

vaUe OLOR Se ON ашды as lal | First, you Get your 4-volume CARPENTERS AND BUILDERS | 

| LIBRARY for only $3.95, plus delivery and handling. Send no | 
money now. We'll bill you after you receive your books. 

You get illustrated, step-by-step answers to all your how-to-build-it 


1 
questions: How to do major and minor house maintenance, repairs four weeks 5-р а Ге Ө , you'll receive люся. 


Then about ө 
| colorful Club bulletin describing the com 


..How to read and estimate building plans...How to work with emate book aval —many at gian pagans 
every type of power tool... How to do painting...Install termite pro- [=> EEN , do = will be " to 
tection...Build stairs...Flooring...Patios & Porches...Chimneys & Fire- vou مالاا پا‎ If you don't e the main selection, or want 
places...Concrete Sy lene Ө ЖСК „Roofing | analtemate book, or no book at all, simply indicate your wishes 
Windows. Sivlighis..Scaffoiding.-and much more in this superb on fhe handy form that comes with the bulletin and retum ffo us 
4-volume CARPENTERS AND BUILDERS LIBRARY. 
| by the date shown (no envelope needed). 

| | Vou will always have at least ten in which to do this, but in 
As a Popular Science Book Club member you get first choice of the | the unlikely event that you don't, апа you receive anunwanted | 
best new, hard-to-find handyman books on home improvement, | selection, you may retum it at our expense. | 
boli tools, workshops, woodworking, wiring, altemate You choose only the books you want. Your only obligation is to | 

‘sources, electronics, car and appliance repair, fumiture buy two lar selections or altemates in a year. After that 

buil ng and many other how-to subjects. You can also save up to | membenhip may be be cancelled by elhar you or the Club. 


UM, to EE na opm | GIANT DISCOUNTS! Club соок are mp in every way 
may save 


To get your 4-volume CARPENTERS AND BUILDERS LIBRARY for only throughout the year. Mail the coupon today! 
$3.95, mail the coupon today. This $35,95 set will be a permanent 
comerstone of your home handyman library. a IS РЪЦЕ Lc 


DIRECT FROM 
U.S. OPTICS 


QUALITY SUNGLASSES 


AT FACTORY PRICES 


Each pair features: Impact resistant 

lenses * Handcrafted * Эа glass 

lenses * Hardened met 

No non-sense guaran 

| FREE — limited time ci deluxe velour 

lined case with each pair of glasses 

ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 


NOTICE: Don't be fooled Бу сһеа 
enclusively for U.S, Optic 

exclusively ch U Optics. To make 
sure you get the best, order now and if 
not comp y return for 


HARD-TO-FIND PRODUCTS FOR YOUR CAR 
AT MONEY-SAVING PRICES 


START DEAD CAR BATTERIES 


THE SAFE, QUICK, EASY WAY 
Without ا‎ З Booster Cables 


SAFE-T-START 


e Works from inside car 
through your cigarette 
lighter 

e No harm to battery or 
alternator 


e Prevents accidental 
explosion, electrocution 
or blinding sparks 


If ever a product should be mandatory for 


refund within 30 days. 
| = all cars, this is it! SAFE-T-START eliminates 
your having to use jumper cables when your 
battery is weak or discharged. Ends the dangers 
sometimes associated with trying to start that way, 
Just plug one end of the solid-state unit into the 
lighter outlet of any vehicle with a good battery and 
the other end into your car's lighter outlet. In just 
minutes yo u're back on the road again with a 
charged battery. No standing in pouring rain, no 
hoods to raise, no greasy hands...all done in com- 
piate safety. Unit includes an emergency flashing 

dgnt to warn oncoming drivers of your problem and 

uilt-in trouble light with 18 ft. cable. Guaranteed 

peace of mind for every member of your family. 


Selling elsewhere for 
as much as $31.98. 
OUR DISCOUNT PRICE 


$14.98 


plus $2.98 shipping & 
handling. 2 for $29 -- $4 
shipg. & hdlg. Order 
#4205, SAFE-T-START 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00. #20P available in gold 
or silver frame. A $20.00 value only $7.95. 
Two pairs for $14.00. 


| | ADAPTER TRIPLES THE USE OF YOUR CAR'S CIGARETTE LIGHTER 
| USE 3 “PLUG-IN” 


ACCESSORIES AT 
THE SAME TIME! 


/ Y • For all Cars, Vans, RV's, Trucks, 
/ Boats, etc. 
e No installation or holes to drill 


Now you can have the convenience of using all your plug-in 12-volt accessories (up 
to 3 at a time)—including CB, radar detector, car vac, fan, tire inflator, etc., through 
your single auto cigarette lighter outlet. Compact and attractive adapter plugs right 
in.Features on-off power switch and LED power indicator light anduniversal bracket 
for mounting on or below dash. Stores in glove compartment, easily switched from 
car to car. High power handling capacity. 1-year mfgr's. warranty. 

14206 — AUTO TRIPLE PLUG ADAPTER, only $16.95 + $2.95 shipping & handling. 

2 for $31.95 + $4 shpg. & hdlg. 


COMPLETELY WIRELESS ! qore’ sho 


ос INTENSITY: 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


ing Service P102A 
Times Mirror Magazines 
РО. Box 2041, Latham, NY 12111 


Please ship me the following items: 
Stock | | ~ | Shpg. | 
ee ИШИН ПШ алы 
MEME EM NEN NEN 
mm Gee кы NEN NAME 
De ALSO IL |rorALORDER | — | 
SALSTAX | _ 


Professional Driving & Shooting Glasses 

Wide angle amber lens brightens visibility. 

#30D gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send check or иону n to U.S. 


| Dery E Box 14206, Georgia 
| Credit card customers please fill in card # and Exp. date 


=- VA, VT. WI add sales tax.) 
Credit card orders may call 1-404-252-0703. 


ee - | ARTA TION 
А ! GUARANTEED OR 
Now you can "/ ЇЇ, УЙ ! MONEY BACK GRAND TOTAL d 
have the same // ; || pes 
Visa or Master Charge # bright Trunk Light that is standard equipment O Amount enclosed $ 
| only on expensive cars. High intensity bulb l i . 
gives brilliant illumination. Unit has no plugs, ! Charge to: О Visa O MasterCard 
cords or wires. Installs securely in seconds i 
(with self-adhesive backing or 2 screws) on any | AccountNo. Exp. 
smooth surface. Use also under hood or in І 
glove compartment, even іп closets. On-off ү Mame 
| switch. Runs on 2 penlight batteries (пої іпсі.). р _ 
Е | High-Impact styrene. | Street س‎ : 
| | | 84207 — TRUNK LIGHT, only $4.98 + $1.25 | 
FREE case with each pair. shipping & handling. 2 for $8.98 + $2 shpg. — ! City State Zip 
& hdig. Е ү ED 
L 


EARN UP TO 


12 AN HOUR. * 


Popular Science Indexes 
380 Madison Avenue, New York, N. Y. 10017 


Enclosed is a lota of $5 (check or money order Please send 


à 
i 
E | 
TA Ip ЖЕЛКЕ ЖҮК maar р wc e 
Name - к 
s i IN YOUR OWN 
City { | | 
- c —- : | SPARE == 
(Prices above Include postage and handing. Atow about 4 weeks for delivery, Ї : VE 200 | | | oai т. 
i LAVATORY KITCHEN TIME or і 


YOU SAW IT IN An average shower uses 25 gal. of water. A VE 200 " 
POPU LAR SCIENCE | triple chrome plated with 1/2" pipe thread. save FULL TIME 


—BUT WH EN? weer with 2 1/2 GPM aerators for kitchens and | SHARPENING BUSINESS 


.. KITS 


Nothing is more frustrating than trying to — — дикий ingthis af 
à i imn cr | | g by accepting this 
find that article on building a hot-tub deck, TBATHROOR HOUSE a коник ofer to see how easily you can 
how to replace your car's shock absorbers 1 VE 100L 2 VE 100L Pratis with vour свя Comelete X 
or any other informative articles or items | $15.49 $27 95 Sharpening Shop. No seling... ia 
that appeared in Popular Science in 1981. | | : > o Gul famous SHArg«A and c ER 
That's why you'll want a handy 1981 Popu- | Additional аегаїогв.......................... 2.75 ea. show-how instruction set you up 2 
lar Science Index. And to help you make Additional showerheads ..................... 9.95 ea. to EE ated ма а К” 
| | i | Th uu mon sharpening Saws, “û 
use of your older magazines, or to find a Add 2.00 for postage and handling Knives, Scissors, Lawnmowers, E^ 
PS reference quickly at the Library COITI- Send check or money order iy qi Garden Tools all ==” 
27 i nois to cutting edges. 
from 1972 to date. Fill out the order form i Venture Enterprises i Sena ш al {м facta! 
H | j ur free Book tells how го 
above or a larger sheet and send with | Р.О. Вох 175 Avon, Ohio 44011 i start a profitable, lifetime 
check or money order. | Lá | home sharpening business, 
ате how we help you grow, how 
§ Address l we'll finance you. 
| City i Send for FREE details — mail coupon below or postcard TODAY! 
i | Foley Belsaw Co. Field Building, Kansas City, Mo. 64111 
1981 d і No Obligation...No Salesman Will Call — - 
Popular Science [ Chg. Card Expiration Date [| [oves Стана. no мики m t ms 
| ей | Signature. Г ° please send me the FREE BOOK that gives full details. « 
| п ex Ohio residence add 5% sales tax. Code No. 7/82 i | S d . 
oe Name s Piti Pit е 
ы —— —— im om mi а а am йн а è 
= LJ 
e 
Zio . 
Ххх, 


sss POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART о“ | 


WORD COUNT: Each word or initial in name and address must be counted as a word: John 
E. Jones, 345 East Main St, counts as SEVEN words. P.O. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 


$6.75 PER WORD 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


О: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. - 


ا = —————M M MÓÉÓÉÓ—Ó‏ ا 


eee ape e Moz BET T MER tot C4QC ODU CE OO TROC COO = COO 9D0DIULiOBR81 е пос аттес OCOSDA4TC OUCCT 10 ал 


| 

| 

| 

| 

| 

| 

| 

| 

| 

O Remittance of $ _  (— ]  . is enclosed to cover 1 1 31 . insertions(s) in the 1. іѕѕие(5). i 
O CHARGE to: Exp. Date | 

5 6 7 | 
f | 

9 10 11 12 | 
| 

13 14 15 16 | 
| 

17 18 19 20 | 

| 
21 22 23 24 
25 26 27 28 | 
29 30 31 32 7 | 
33 34 35 36 | 
OE  ——— OE 1 

(PLEASE PRINT) | 

IRM | 
DDRESS | 
| 

| 

| 
|] 


A-1 CHRISTMAS GIFTS 


LCD Stainless Steel calculator alarm 
watch $17.95, catalog $1.00. W.E.E. Im- 

фа Soo International Ave. 4 #273, Los 
Ange es, CA 91304. 


Christmas Gift Book. Over 2500 

00 (refundable) Brings Color Cat- 

slog. imited Quantity. Gifts N Things, 
Canton, Detroit, MI 48207. 


7 AUTOMOBILES 
CAR OWNERS & BUYERS! 


Nee eee a 


notice them until it's too late. Our guide 
helps you spot them before it's costly & dangerous. 


Lets used car buyers weed oul lemons fast. Also helps 
save gas & great for trips. No mechanical knowledge 


HIGH Mile 


Carburetors. Free De- 
tails. Box 89, i 


per, Utah 84020-0589 


Write: Fleming Engineering, KPS, Rem- 
gen, N'Y 13438 


AUTOMOBILE RETUNING FOR MAXI- 
ECONOMY. Simplified techniques 
increase MPG 50+%! DETAILS FREE! 
Techneering, Box 1506CC, Princeton, NJ 


08540. CALL TOLL FREE (800)-526-0907. | 


(Recording) 


HIGH MILEAGE 
TOR. Complete kt 
R2-PS, Bowling Green | О 63334 


MPG Carburetor Fact/Fiction? 
MPG-PS982, Box 2133, Sandusky, OH 


SAVE BIG. SUPERTUNE YOUR CAR 
FOR SUPER MILEAGE INCREASE. Sim- 
р. Eas мү, Inexpensive, DIY Project. 

ormation. Apollo-2J, Box 370, 
laden OK 73560. 


plans. Kniess, 


INSTALL TURBOCHARGED DIESEL in 
ear, PU, RV for under $1500. Get 30 MPG. 
Overlooked source US diesels, 550#, 6 cyl- 
inders. Thousands chea rt man Perkins 
Deutz or Murphy. Sen ddressed 


Stam Enve mope for Aa. intention 
99962. Division, Box 1933, Walla Walla, WA 


IGNITION так tester. No wires to re- 
moye o! iei hookup. poe ick up $3.00. 
Corp, Standish, 

к. IL 60193. 


AIR CONDITIONERS - Auto and Home 
Simple instructions how to charge freon 
systems - cars - central units window 
units - save/make money Send $9.50. 
HILLCROFT AIR Nes, 4942 
Polk Ave., Houston TX 77023 


DIESEL - Magazine, National Service/ 
Products, Membership - $30.00 - DIESEL 
AUTOMOBILE ASSOCIATION, 126 
Eames, Wilmington, MA 01887. 


HIGHSPOTS OF THE AUTOMOBILE in 
France, exceptional collection made by 
Fritz and Hans P В торасыз of 
all items $5.00 cash USE, 
Cométe, F 68200 MULHOU 


ELECTRIC CAR PARTS. Catalog con- 

| aus jov 
E ys- 
oo Ра, Box 25, Mechanics- 


ler, 46, rue 
France. 


tems, Apre 
burg, Р 


mont 05201 


| ipius P А H £2.501 


CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $27 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 
CLOSING DATE for December issue (on Sale November 15) 
is September 28. Send orders to Mary C. Ansbro, Classified 
Adv. Director, Popular Science, 380 Madison Ave., New 


York, NY 10017. 


tems Most Comprehen- 
ans-Patents-Facts. In- 
RSCH, 


sive tp eed Pg 
formation $1.00. Manual $12.00. 
Box 322PS, Montrose 81402. 


| OLD CAR FANS: subscribe to HEMMINGS - 


MOTOR NEWS, world's largest old car mar- 
ketplace since 1954. Over 450 pages of ads 
each month, crammed with thousands of old 


| cars for sale — plus parts, literature, resto- 


ration shops and more. Only $13.75 for 12 
giant issues. Subscribe to the 'bible' of old 
car nuts today. Send to Hemmings Motor 
News, Dept. SP, Box 100, Bennington, Ver- 


14" m cw 
FLUORESCENT 
{Орта | 


an 12 wollte car 
+ plug & d cen 


$7.50 (plus 


Ран 52.78) 
+ LCD watch 


COTTET gg i 


жтт 
DIA LIZLL ee № 
2 каалар Û 9ч а AOR 
дама FO. Box 5876, 


{ме Кыш Шай ar тыра чш 


2 AUTO SUPPLIES à 
EQUIPMENT 


CORVAIR PARTS - New gi 
log: $4.00. Clark's CORVAIR 
Dept S, Shelburne, MA 01370. 


ENGINE TROUBLESHOOTING GUIDE 
Di ose Your Own Problems. Save Hun- 
dreds Of Dollara, $5.95, Box 773, Missouri 
City, TX 77459. 


ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund sa aigi p, Box 
26024, Las Vegas, NV 891 


HYDRAULIC JACK Re mys жи», ага 
and Supplies. Catalog 
Jack Packing & Tool Co., 
3, Staten Island, NY 10814 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


GO KART, MINI-BIKE, MOTORBIKE 
PARTS Tires, clutches motors and com- 
plete carts and mini-bikes at discount 

rices. 342 Hp. motors $106, 5 Hp. $123. 

nd $1.00 for brochure. Northern Hy- 
E ye Sou P.O. Box 1221, 
Burnsville, N 5 


5 AVIATION 


eneral 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order 
our FREE catalog today. Boomerang- 
an, 312 Park, Monroe, LA 71201. 


AIRBOAT Propellers, Catalog $3.00, As- 
Kay ry Co., Route 2, Box 174B. Kel- 
er, TX 


BUILD and FLY inexpensive AIR- 
PLANES and HELICOPTERS. Proven 
lans, flying for years. Informations: 
5.00. Polynova, Box 670 S, St. Remi Que- 
bec, Canada 101, 21,0 


HELICOPTER Kits: From $695. 00. Infor- 
mation $2.00. B W Rotor, Towanda, Kan- 
ans 67144. 


| niques. M $4.00. Venture, 871A2 
| 44310. 


EASY TO FLY—INEXPENSIVE TO BUILD! 
e Caries one © Uses low-cost 
>>  Plans—Fully illusjrated: $9.00 
THE HELICOPTER 
includes: Plana for a Piston-En- 
gin-Powered Helicopter y: $7.00. 
BOTH ABOVE BOOKS: only $14.00. 


HELICRAFT 
Р.О. Вох 16488-A Baltimore, MD 21217 | 


AIRCRAFT KITS 


Complete Detailed Plans 


+] RES, Box 19828 # Houston, xat 77024 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 

lans and booklet. $9.95. Aero-Projects, 

ox 5118PS, Clinton, NJ 08809. 


Plans Catalo 


HOVERCRAFT $1.00. 
Universal Hovercraft, Box 281, 


rdova, 


| IL 61242. 


HOVERLOG #8 Handbook/Catalog. 
Props, fans, kits & Supplies + ti у Hog 
n 


5B  PROPELLERS 


PROPELLERS, hubs for small airboata 
hovercrafts, balloon inflators. Universal 
Jn о-ы 1905 Milan, Fort Worth, TX 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise: Free 
eure: RDA, Box 873-N, Concord, NC 


ANTIGRAVITY - & UFO's, Free Bro- 
chure, HEER, P.O. BOX 5321, Sprin eld 
VA 22150. Into. Vol. $15.00 (90 pgs), Vol. I 
$65.00 (450 pgs). 


in PRI VOL. 1i 
GUARANTEED! VISAMC a 5 
res GUAR TECHNOLOGY, Box 132-A, ris 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1982 Bargains .. all sizes. 
$1.00 handling . . Scott- cCulloch parta .. 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563 


9 ELECTRICAL 


BOAT KITS - 27 trailerable model 
Power and Sail - 8'-30'. Molded fiber 
hulls and decks come facto азе 
you install factory om dir agus nterior. S 

alf factory-built cost. No en 

uired. 48- age catalog - 


pt. AC 3800 West ж. ү 
EG. к re igh 612-8! 


BOATKITS - PLANS - PATTERNS - FRAN 
PACS - FIBERGLASS - MATERIALS - Wo 
ie d 300 Designs - -8'/80' - Ply "od 


Large Selection) . sailer 
Trailersailers - Multihulls - Motor Sailers - FIBE 
GLASS - Cloth - Resins - Foam - C-Flex - Cf 
ALOG $2.00 - “Includes FREE — К 
chure - Hardware - Fastenings - 
- Glue - Etc." - (Book ' 'AMATI : 

TBUILDING" - In - Fiberglass - DO 

Epoxy/Wood Saturation Technique - - $6 .00). 


CLARKCRAFT 
16-5 Aqua Lane, Tonawanda, NY 1415¢ 
BOAT PLANS - FRAME KITS - PATTERNS - 
Hundreds of designs - WOOD - FIBERGLAS 
STEEL - Powerboats - Sailboats - Ov tboarc 


professional 
"SUPPLIES" - Fastenings - Fiberglass - Р 
Glues - Spars - Books - Trailer Plans. HUGE 1 
up = $2.00. Includes FREE “Е 
ILDING SUPPLIES" brochure. 
GLEN-L Marine 
9152 Rosecrans 


Box 756SP 
Bellfiower, CA 90706 


SUPPLIES & EQUIPMENT 


LIGHTNING and Surge protection 
Electrical Systems. Send $1.00 for b 
chure, Action PEE Arrestors, Во 
8813, Naples, FL 33941 


11 DO-IT-YOURSELF 


BUILD IT YOURSELF - Toys, Puzzle 
Planters, Furniture, Bird Houses, Roc 
ing Horses, Toy Cars. & Trucks. 32 pag 
catalog of M ag size" Patterns, Wheel 
Books. $1.00. Design Group, Box 514- 
Miller Place, NY 11764. 


LASER LIGHT ENTERTAINMENT! Ine 
posers laser co that ко сап buil 

aser tunnels, nebula, graph ics red 
and more! Manual $10. Special Effect 
rrp Rt. 5, Box VA Elkhorn, : 


PROJECTION ТУ... Convert your TV 1 
roject 7 Foot picture. . Resuits equal 1 
$2. 00 projector.. . Lens $16.00. Illustra 
ed information FREE. Macrocomab, Wasl 
ington Crossing, Pennsylvania 1897 
Creditcard orders 24 houra 215-736-3979, 


AUTOMOBILE ALTERNATOR. Bookk 
on Converting to Synchronous Motor, 2 
vDC [ee pug 3 Ph. 0-400 Hz AC Gene: 


ator. | Stepping Mo Motor. harley ane Perfo: 
mance for Minor нар. 55 $6.9) 
EMTEC, Box 314, somerset, CA 9 


WATERWITCHING Kit Complete, Labi 
ratory and Field tested. Life time guarar 
tee. Send $10.00. M. Hall, Box 74, Weave: 
ville, CA 96093. 

ALCOHOL! 180 PROOF! Make Chea 
Fuel/Booze With Simple Still. Informatio 
Free! Desert-PS, Box 8233H/B, Kingmai 


AZ 86412. 


SAVE HUNDREDS YEARLY! Do-I 
Yourself Washer, Dryer, Dishwasher Ri 
air Manuals. Free Details; Kings, Der 
ЖЫЛ (00 West Camino Real, Arcadia, e 


FREE Kit Catalog. Over 100 do-it- 
self products. Affordable prices. rit 
Woodcraft, Dept. E Box 4000, Woburi 
Massachusetts 01888 


HYDROGEN WEATHER ‘BALLOONS, I 
struction manual, $9.95. J and Н Distril 
чипе ерт PS1, 'Р.О. Box 95, San Anse 


:KSMITM Reveals “Secrets Of 
" - [Illustrated Booklet. $2.00. Rog- 
lan, 1444 Shelby, 401-PS10, Mem- 
TN 38116. Satisfaction Guaranteed. 


"AIR ANTIQUE RADIOS. Booklet 
ins easy instructions. $5.00. Thomas 
Box 549, Syracuse, NY 13201. 


PAGES of GAS LASER projects for 
experimenters by professionals. 
MITEK, P.O. 1337, Lafayette, CA 


СТВОР АТІМС. Complete Text- 

All Metals. Electroplate Metallic/ 
vetallic Items. $11.95. Details Free. 
c, Box 95P, Palm Bay, FL 32905. 


-EPHOME installations, easy, legal. 
let $3. Telemac, P.O. Box 36359, Den- 
20 80236. 


BINETMAKING Simplified - Dowel- 
ig Makes It Easy. Information $2.00, 
21.95. Pamperin, 4527 Creek Valley, 
la, WI 54155. 


DO CATALOGS listed and described. 
*es for everything imaginable. $4.00. 
erlog, Box 879-A, Fairfax, CA 94930. 


4 GENERATORS create Mountain 
л Air electronically. Better breath- 
vitality claimed. Also Kits. PROFES- 
ІА  IONIZERS, 2146 Wellington, 
ta, KS 67203, met 


PLAYBOY - SPORTS 


NNEL in any state, cable installer ex- 
s how $10.00 - Hogan, 7-B St., Aven- 
J 07001. d 


CLASSIFIED 


GNETIC PROPULSION DEVICE 


5. Gov't tested China Lake Naval Weap- 
5 Research Station. No moving parts. 
lusive plans guaranteed operational... $10.00 U.S. 


DVANCED DESIGN SYSTEMS 


ite 314 Lloyd Building. Seattle Wa. 98101 
(CATALOG INCLUDED WITH ORDER] 


free heat & power. Send for energy Ency- 
lia. Complete list of Mig.. cost, specifica- 
on most alternate sources of energy - Plus 
33 of Plans. Books available, plus free solar 
ler plans included. — $5.00 

Energy Service 
‚ Hughey St., Nashua, NH 03060 


) WATT DARRIEUS ROTATING AIRFOIL 
Build tes DARRIEUS WIND-TURBINE 
from simple parts and c te up to 
2000 Watts of Valuable ! Naw: 
I] est concept in Windpower! | for 

j homes, tarms, cofiages! Offers high effi- 


E angy, even in low windspeed amas! 
ў Simple. Economical construction, COM- 
ў 


GLENVALE PRODUCTS, Dept CN, 


^^ AMAZING ~~ 
CIENTIFIC and ELECTRONIC 


HASER shockwave and invisible FORCE | 
fifo gual ЫН ggf - 
| nin E [| fap an 
cial effects. NUCLEAR лке dec Be 
detectors. PLASMA, ION, HIGH VOLTAGE, 
Н FREQUENCY TESLA COILS and LIGHT- 
G ators. TRANSMITTERS and CON- 
IL tor . lelephones, intrusion 
ction, nature listening. PLUS PLUS INFRA- 
ICS. ULTRASONICS. ENERGY, CHEMICAL 
PERSONAL PROTECTION and SAFETY DE- 
ES. SEND $1 lor catalog of plans, kits and 
pleted items to: 

INFORMATION UNLIMITED, INC. 

P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


JMP 


VN + IRRIGATE 
CULATE • SPRAY 


y-duty rustproof ball- 
ngpumnp.Stainless | 
.1HP 1200GPH 60" nigh м. 
DO СРН 25' well. 5200 GPH max. 14" in. 
Belt or direct drive. Use 44 HP or larger, 
‘back guarantee Add £2 patre & hind!ng$21.85 
WCO Вох 35,BelleMead,N.J, 08502 


GREAT SAUSAGE RECIPES 


| 177-12 Milita 


Dept. S1; 


& —LASERS UNLIMITED 


"T piana and parts sources 
e RUBY | RAY GUN . .. $15.00 
e CO2 LASER FOR BURNING/CUTTING. . .. $16.00 | 
e BEGINNERS LASER VISIBLE RED and IR. $10.00 
e LASER PISTOL and RIFLE ............. $10.00 
e VISIBLE RED LASER LIGHTGUN. . TRE a $10.00 
e MULTI COLOR LASERS . sss $1000 
e LASER LIGHT SHOWS . ‚912.00 | 


"MINI CAP CHARGER FOR LASER WEAPONS" 
LASERS UNLIMITED 
я. L1, Box 716, Amherst, N. Н. 0303 


t Robust --it Agate "imm" in The Derk 
See R "Glow" in the dark. Use it for switches, diale, hob- 
etc. introduc- 
a 
eX 


ape making 


home curing and 

meal, and fish. Over 100 recipes. 
Free equipment and supply 
catalog has more information. 
For yours, send to: 
The SAUSAGEMAKER 

ary Road Buffalo, N.Y. 14207 


HYDROGEN FUEL 
Now, you can generale your own hydrogen and 
convert your automobile 10 operate on hydrogen 


fuel. You get slactrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 673 
Concord, North Carolina 28025 


SCIENTIFIC SYSTEMS INC., 
Now al last offers in kit or completed form 
Such unique products as. Nightime vision de- 
vices, Super Sensitive directional mikes, low 
and high powered lasers, micro-mini-voice 
transmitters, ultra some devices, super high 
voltage generators, intrusion and sensing de- 
wices, Scientific personal protection items 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Box 716 Amherst, NH 03031 


BEWARE! 


SATELLITE IV 


Before you buy junk hardware slapped 
together by some outfit in Spider Breath, 
Montana, you better learn the technology 
from someone who knows! 


Spacecoas! is the oldest manu- 
facturer and only registered 
А military contractor adver: 
lising in this magazine. We 
sell direct with a complete Z 

г year warranty! 


GET SMART, 

It 3 vital you read our up- 
dated 94 page technical 
information manual used 
| by the office of Consumer 
 Aflairs, Rockwell Int, and 
recommended by NASA 


| Complete. easy to under- 
| stand, beautifully detailed 
| — only $7.95 today! 


| CALL 24-hrs. C.O.D. Hotline (305) 339-7600 


SPACECOAST 


RESEARCH CORPORATION 
| Р.О. Вох 442-8, Dept К, Altamonte Spgs. FL 32701 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


PAXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


CYPRESS KNEES 18' For $6.00, 24° For 
$8.00. ppd. Beebe, Box 116, Cottageville, 
SC 29435. 


“FREE” Industrial Buyers Catalog for 
Home Craftsmen. Buy equipment at same 
LOW prices as large Industrial Planta. 
Turnkey, 36-51. Letchworth Street, Buf- 
falo, NY 14213. 


BUILD YOUR OWN 


For complete plans, send 
$7.95 (including catalog), or 
$3.00 (refundable) for cata- 


| log of 85 projects to: 
MODULAR C/O 


DORNE-DESIGN 
P.O. Вох 54197, Tulsa, OK 74155 


Skylite you can build yourself. 
® Triple glazed —high inaulative qualities. | 

® Natural light and ventilation. 
* Save money—plane and instruction booklet 
only $10.00. Kit and components catalog just 
$1.00; send to: 

WASATCH SOLAR ENGINEERING 
1164 North St. Ogden, UT 84404 


FOR THE HOME 


12А 
“HEATING WITH woop 15 MESSY!" 
Patented “Woodbox On Wheels," 


PLUS!" S.5.5.e. Ickes, 2017 Florida, Jop- 
lin, MO 64801. 

INFINITY Reflection Mirror Lights 
ae каенана, Box, 2265, Leucadia, 


13 TOOLS & MACHINERY 
4 METAL Cutting Lathe $80.90. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies 
Free Literature. Pyramid Producta, pt, 
а South 7th Avenue, Phoenix, 


LATHES F TO 15°. 
GRINDERS 


“NU-THRED”® FILES 


This is the original 8 in 1 
— уа nen " 
a right or le 
MA “hand threads of 
Б. eter fast! 


#8 Metric 
$7.50 ppd. 


No. 2 for 9, 10, 12, 16, 

20, 27, 28 and 32 T.P.1. 

| Satisfaction Guaranteed 

Order Naw! Get both for $14 Ppd. 
Slide-on Plastic Handle for Only 50 Each. 


JAWCO P.O. BOX 213 


Reading. Pa. 19603 


DONT BREAK YOUR BACK 
GET THIS STURDY 2-TON | 


POWR-PULR " 
to all those back-breaking jobs. 


| Every do-it-yourselfer should 
—— "Ln 


' R. L. STEPHENSON, INC. 


SOLID BRASS CALIPER , === 
Handy 3° German made tool, calibrated in c P 
inches (1/16) and millimeters. Measures ~~ 
drills, screws, sheet metal, wire, etc. 
| Smooth one-hand operation. Can't rust. A 
must for every toolbox. Satisfaction guar 
anteed. Send $8 95 + $1.00 shipping and 


handling. 
Stafford Hollow Company, P.O. Box 147 
Stafford, CT 06075, (203) 684-5112. 


14 ENGINES & MOTORS 


ENGINES to 19 H.P. for Mowers Tillers, 
Hobby. Repair manuals parts. Tremen- 
dous savings. Fast, dependable. Illustrat- 
ed price catalog $1. .00. Ashland Small En- 
gines, Ashland, MO 65010. 


15 HOME REPAIRS, 
REMODELING 
Almost . Unemployed? 


CARPENTERS, 
Get back in the erede 
to the land. Financi Ye Begg Jim, R 2, 


Box 15, Peculiar, Mo 4078. 
CARPENTERS. Copyrighted stairway 
calculator computes accurate riser and 
tread sizes for stairway construction. 
Moneyback guarantee. Send $3.95 plus 


50¢ handling to: Stepper, Route 2, Box 
299A, Forest Grove, OR 9116. 

ROOF LEAK PATCH in spray cans. use 
on houses, gren ry 5 ers, gutters. 
$11.95. Aire Lite, 50 West 84 Street, Hia- 
leah, FL 33014 
15А ENERGY SAVING 


PALOMA instant water heaters, dis- 
count prices. Paramount Su 7 627 Ha- 
ы Зе, Allentown, PA 18102, (215) 821- 


SAVE 20+% ON HOME HEATING OIL 
COST with industry proven fuel extender. 
DETAILS FREE!  Techneering, 
1506T1, Princeton, NJ 08540. CALL TOLL 
FREE (800) 526-0907. (Recording) 


WATER HEATER HEAT PUMP. Com- 
lete drm Di ams. Home Workshop 
HP, Box 882, Lake Os- 


solar energy available through windows. 
Facilitates efficient use of modern win- 
dow coverings. Qualified tax credit. Send 
$16.95 орӣ, ба suntec Sales, Box 241, Little- 
ton, M 


DOME HOMES SAVE ENERGY - Most 
attractive and easiest to construct dome 
today. Send $7.50 for literature and floor 

lans to: Kingman Domes, Box 812-K, 

ount Vernon, E Ohio 43050. 


WOODCHIP home heating. Write if you 
heat with chips or would like to. Bares 
Foundation om- pronn 530 Washington, 
Chagrin Falls, Ohio 44022. 


FREE FIREWOOD, Logs from SAW- 
DUST, Simple to make. Complete instruc- 
tion, send $7.00. Todays Ideas, Box 22304, 
San Francisco, CA 94122. 


STOP LOSING MONEY 
VERY low cost computerized print out 
of your homes energy losses. Shows 
where „Гр really need to conserve. Very 


ergy, Inc. 2104A2 W. 5th, "Lawrence, KS 


“MAGNETIC STORM WINDOW DOW KITS” - 
Send SASE for information. B & M, 5575 
eet Union Lake, MI 48085. 


X а PACE INSERTS ores T Build, 
No Welding, eat Output, In . 
sive. Plans ا انی ا‎ $5.00. J ML Prod. 
ucts, 429 West Acacia Rd., Milwaukee, WI 
53217. 

SAVE Hundreds On Heat without wood, 


solar or other la investments. Free de- 
сае. Ensaves, Вох 748, Marlboro, MA 


A Consumer s Guide to 


KEROSENE HEATERS 


A must if you have or are consideri 
purchase of a kerosene heater — will 
save you many times its low price. 


Send $3.95 to: 
Kathy Blair, Director 
Consumer Information Center 
2402 Danie els Street 


LABORAT i 
STATE UNIVERSITY. INEXPENSIVELY 


weeks-S pring, again Fall. For i e e, жы 
= ye Ar liat сабаг $100). Send 
T Biana”, 560 , 560 Hedgelawn, Roanoke, VA 


SOLAR CELLS .4V 4" diameter 1.5 amps 
5.25 each 10 for $50.00; 1.8 to 2 amps 
$8. 75 each plus shipping. Kenneth Foster, 
1742 Dowd, St. Louis, issouri 63136, 314- 
522-6667. 


158 ALTERNATE ENERGY 


SAVONIUS Windturbine System Gener- 
ates 2Kw Electricity! Simple, Economical 
Construction! Complete Plans: $6.95. 
Glenvale, Box 358n Station D, Toronto 
Ontario, M6P 3J9. 


WIND Generators for Home, Cabin, 
Business. Free Brochure. Catalog $2.00. 
WhirlWind, 5030 York Street, Denver, CO 
80216, 303-595-8491. 


FREE HEAT .. . Cooling! Passively So- 
larize - Easily! Sam le Information: “So- 
ll a 481 Eighth Avenue, NYC, 


HOW TO BUILD: New type windmills. 
Swift water turbine for generating elec- 
tricity or pumping water from swift river. 
New type solar panels using mirrors. For 
more information plans send $10 to: 
WIND, WATER & SUN POWER, P.O. BOX 
163, QUITMAN, AR 72131. 


CHEAP HOME-MADE ELECTRICITY. 
Booklet $4. Bennett, 10113 Joerschke Dr. 
#243, Grass Valley, CA 95945. 


WATER-WHEELS, Minto Wheels, Plans 
that work and make money. Brochure 
$1.00. Libra, 118 Sycamore Ct. College- 
ville, PA 19426. 


SOLAR ENERGY UPDATE $5.00. 344 E. 
Foothill, Arcadia CA 91006. 


SOLAR POWERED FLASHLIGHT 
Recharges hundreds of times. $29.95. So- 
mei Bn Box 443B, Mt. View, CA 


HYDROGEN - ACETYLENE! Super fuels 
Complete directions, home manufacture. 
No special SEDEM needed. Hydrogen - 
$3.00. Acetylene - $3.00. Horizon Enter- 
prises, Box 3334, Enfield, Connecticut 


WHY SOLAR DOESN'T WORK The true 
story, by famous solar designer, m 00. 
Godby, 821 Cortez, Denver, C O 80221 


SOLAR POWERED 
HYDROGEN PROCESS 


NOW—aAvallable to public—HYDROGEN 
from TAP WATER, SUNLIGHT, and a very 


chemical added ONCE. ONLY the 
WATER is used up. You get OXYGEN too! 
Виа with locally available parts, simple | 
hand tools. PLANS-$10-FLEMING ENGI- 


"SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


| Order from one e source — tha 8 si 
PEUT e d 
186 or send $1.00 ppd. 


| SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


© FREE ENERGY | 
Extract abundant free ene rgy anywhere | 


| using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


| previously secret government report. 


Money back guarantee, Only: $15.00 | 


RESEARCH & DEVELOPMENT 
PO Box 873 
Concord NC 2B025 


16 PLANS, BLUEPRINTS 


CHILDS Chair STURDY. Complete 
Instructions $4.95. Klahs ai 
Box 16191PS2, Clayton, MO 63 


5 GALORE! Backyard dg Mec 
Swing - $5.25. Barbecue - $5.25. Stora 
Sheds (Modern, Barn, Chalet) $5.25 eac 
Workbench - $5.25. Sewing Center $5.25. If 
we don't have it, we'll design it, just ask! 
Paradise Builders, 883 East 400 South, 
Kaysville, UT 84037. 


18 CAMERAS & PHOTO 
SUPPLIES 


SAVE $33. Free Photographic Catalog - 
35mm, Super 8, 16mm, Sup dy еш ынсы; 
449-495 Wells, Chicago, IL 6061 


21 HOBBIES/COLLECTIONS 


1983 CATALOG, 200 pages. Thousands 
of chemicals, lassware, science/hobby 
1888 Buff Send $2.00. Merrell Scientific, 

65 Buffalo Road, Rochester, New York 


„MILITARY Medals Catalogue 50¢. Year- 
Subscription $4.50. Vernon, Box 387Р5, 
eror Y 11510. 


N 


JEWELRY 


. 55¢ dozen. (Cata- | 


CLOSEOUT poe 
log .25g). ROUSSELS, 107-1635 Dow, Ar- 
lington, MA 02174 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious рес» уч 000 
Indian Artifacts, Pots ардаа uere 
Slate, Beadwork, Caddo Tra ng, Box 669 
Murfreesboro, AR 719 


5A SCIENCE KITS 


SEISMOGRAPH - Complete or Kit. In- 
formation n рестаре $1.00. Rallye Instru- 
mes, Р Box 932, Claremont, CA 
91711. 


26 SCIENCE & CHEMISTRY 


 ECONOMICALLY Priced неш - 
Ap aratus. eros nda .00. now 

aboratories, 1302 ына anito- 
жаы Wisconsin 54220. 


м 


LABORATORY Chemicals- Glassware, | 


Catalogue -$1.00. Young- Edisuns, 934 
ws 13th., Manitowoc, Wisconsin 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, P.O. Box 1677, Ne wark, 
NJ 07102. 

CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed, P.O. 
Box 748, San Bernardino, CA 92402-0748. 


EDUCATIONAL Material - easy to read 
and understand synthesis кери (P-2-P 
T (specify), etc.) Apex Publishing Co., 
. Box 845, Times Square Station, New 
York, NY 10036. 


oe 
о 


jl 


OPTICS 


TREASURE of surplus optics and in- 
struments b ins. Catalogue $3.00. T.R. 
Inc., Box 65, Mooers, NY 12958. 


MAGNIFIERS Distortion free, bi-focal 
high- Тее lens. 4" round $7.95, 3" 
round lighted $7.50. Wald Drugs, Box 
1068, Plainfield, NJ 07060. 


7 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
elear, colors. For casting, embedding, 
coating, fiberglassing; in industry, labo- 
они, craft work. Reproduce your de- 

s with our mold materials. Profitable. 
ustrated Catalog $1.00. Castolite, Dept. 

SOMES. Box 391, Woodstock, IL 60098. 


0 GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONIC NUTRIENT. Proven, all- 

purpose formula. 51b-$14.00, 101b-$25.00, 
5510.859. 00. Hollister's Hydroponics, 2640 
Harbor Blvd., Costa Mesa, CA 92626. 


7 NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, lowa 52350. 


31A GARDENING 


HOMEGROWN VEGETABLES YEAR 
ROUND. Indoors - Cleaner - Cheaper - 
Soilless Gardening. Plans $3.00. Interface. 
1 venue, Baltimore, MD 


ar] 


оу 


o 


31B HERBS 


PURE HERBS From Folklore. Write for 
FREE Book, “Common Herbs for Common 


Illnesses.” Estes-PSC, Alma, Georgia 
31510. 
32 REAL ESTATE 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide”. . plus nationwide 
- $2.00. Lands, Box 19107-FJ, 
Washington, DC 20036. 

CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


FREE! BIG Fall-Holiday Catalog! Over 
5,400 ашу roperties described, pic- 
tured! Land, fert, homes, businesses, 
recreation, retirement values! Selected 
best of hundreds of offices All Across 
America! sh gage REALTY, Inc., Plaza 
Towers, Dept. 5810, Springfield, MO 
65804. tol | ree: 1-800-641-4266. In Mis- 
souri Call collect: (417)862-4402. 


& Lake Frontage from $47. 
to $107. per acre in Canada. Investment 
tential. 2 Year exchange privilege 


da, M4P 221. (416) 488-0444. 


BIG PROFITS. Learn facts current in- 
formation send $2.00. Money back guar- 
antee. Floridel, 590 Kalanikoa Street, 
Hilo, HI 96720. 


FREE Real Estate Catalog - Arkansas- 
Missouri Ozarks. ролу describe pro e". 
ty desired. Write LAND MART, Box 
Dept. 2, Little Rock, AR 72203, or cali 
(800) 643-8073 weekdays. 


NEW...FREE...FALL CATALOG! Top 
real estate values coast to coast! Please 
specify type property and location de- 
sired. UNITED FARM AGENCY, 612-PS 
West 47th, Kansas City, Mo. 64112. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


GLASSES DROPPED, 
LOST OR BROKEN? 
Our fingertip Bett-on holster in- 
sures security. It's also trim, at- 
tractive and made of hand- 
some, durable calfskin by 


skilled American craftsmen. 
Aor pedo site чем 
ee 


& 


CAMPING 


EQUIPMENT & TENTS 
FREE Discount Catalog, Backpacking, 


Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 


39 


EARTHWORMS, 
CRICKETS, FROGS 


FREE ые аге, Raise OP MNT 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


BULLFROG BREEDERS. World's Larg- 
est, $65/Pair plus freight. Greenacres 
Farms, Box 8450, Nashville, TN 37207, 
(615) 865-2223. 


2 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 
pe optical bargains. Lenses, Prisms, 

elescopes, Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, NY 11563. 


GOV'T. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) . . . low as 1e on 
dollar! Most complete 
able, $2.00. DISPOSAL, Box 19107-FJ, 
WASHINGTON, DC 20036. 


"GOVERNMENT  SURPLUS" 


Ê 


à 


| $30.00! 800,000 Items! Complete Informa- 


tion Your Area. Largest OFFICIAL Di- 
RECTORY. $2.00 (Guaranteed) Surplus 
(A238), 4620 Wisconsin Northwest, WASH- 
INGTON, DC 20016. 


soe it SURPLUS Army, Navy store 64 

illustrated catalog. Send $2.00. Ru- 

vet 8037 North Clark, Dept. M10, Chicago, 
IL 60657. 


GOVERNMENT SURPLUS JEEPS SOLD 
FOR $44.00. CARS, TRUCKS, MANY 
OTHER ITEMS AVAILABLE FOR DIREC- 
TORY CALL 312-888-4347 EXT. J-213 


FANTASTIC Bargains, buy direct from 
wholesale dealers ads. Send SASE for 
complimentary copy. Government Sur- 
plus Shopper, Harshaw, WI 54529. 


IS It True you can buy jeeps for FH 
through the U.S. government? Get the 
facts today! Call 312-742-1143 Ext. 4606. 


PICK-UP'S $18.40! Jeeps $16.30! Cars 
$14.50! 675,000 Items. Your area, New Di- 
rectory $2.00 (Guaranteed). Government 
Бариа, Box 5731-В, Pasadena, ТХ 


GOVERNMENT Surplus, Jeeps $60, 
Boats, Guns, Cars - below cost, complete 
report $2. Corbett Marketin; Co. 1166 
Burke Ave., Suite 1f, Bronx, | 10469. 


JEEPS, Cars - $18.20 - 900,000 Bargains’ 
Your area! New TRUTHFUL Director гү 
FAST Delivery. $3.00 (Guaranteed). 
ae ox 7841, Reading, PA 
19603. 


45 BODY-BUILDING, 


SELF-DEFENSE COURSES 


BIGGER, More Powerful Muscles - fast- 
er!! Free Booklet! Universal, Box 6694B, 


| Detroit, Michigan 48240. 


Directory avail- | 


WEIGHT LIFTERS - Tired of g 
pinned while bench prassa HE | 
DUTY SAFETY POWER RACK for be 
ing, squatting, chinning. Detailed P1 
$5.00. The aines Company, Box 
Greer, SC 29652-84. 


46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditio 1 
refrigeration. Tools, supplies, 
instructions, Doolin, 2016 Canton, Dal 
TX 75201. 


AIR CONDITIONING HEATH 
BECOME “THE” EXPERT IN YOUR ARI 


"HILLCROFT AIR CONDITIONING 


4942 Polk Ave. Houston, TX. 77023 


47 BOOKS & MAGAZINES 


450 ENLIGHTENING PUBLICAT 
Lists $1.00. Bridges, Box 44138, Hd 
wood, FL 33083. 


INDEXES to POPULAR SCIENCE av 
able: full set of 10 for $10, postage p 
For 1981 only, send $1.75 to: POPU 
SCIENCE INDEXES, 380 Madison 
New York, NY 10017. 

"SURVIVALIST'S Book Catalog" R 
$1.00. Ken Hale, (201), McDonald, Û 
44431-0395. 

“DOME QUARTERLY", National F 
cation, Floor Plans, Current Deve 
ments. $4.00 for issues. Baker Domes, 


220, Wayzata, Minnesota 55391. 


UcCESS! Happiness! Wealth! All ( 


5 
Be Yours. Self-Improvement Books 


| The Key. Free Brochure Gives Wide Se 


tion. Gilmar, Dept. 4LSB2, 1716 Oce 
San Francisco, CA 94112. 


EARTH SHELTER LIVING Ma ' 
Exclusive bi-monthly. Design alter 
tives in earth sheltered, assive sc 
technology. Subscri ү Dept $18. Sam а 

ар. PS1, 170 


Webco Publishin 
Cope, St. Paul 

INSIDERS SE prem to Get ou 
Debt Fast and Get an Excellent Cre 
Rating. Manual $6.95 Guaranteed. 
International, Box 7307-5B10, San Die 
CA 92107. 


48 TOYS & GAMES _ 
TOYMAXKING plans, parts, wheels. E 
chure free. Armor ucts, Box 2 
Dept. FT, Deer Park, NY 11729. 
1001 THINGS YOU CAN GET FR 


Free Information. Gameworld, P.O. E 
892, Sharon, PA 16146. 


49 JOKES & NOVELTIES | 


REALISTIC Halloween Masks, Make 
Accessories. Send s.a.s.e. Kenmar-PS, E 
717, Connersville, IN 47331. 


FREE —World's taning потене Ca 
log, 1600 Jokes, Tricks, Science, Эро! 

bbies. Johnson- Smith, C-6113, І 
Clemens, MI 48043. 


51 COINS & CURRENCY 


FREE! United States Buffalo Nie 
minted before 1938. Also fine coins fr 
our approval service. Buy what you li 
Return balance op ly. Thank you. 1 
tleton Coinco, O ittleton, NH 035 


52 STAMP COLLECTING 


`. 50 YEARS Old, fifteen different Uni 
States, over fifty years old 25e with 
Mou. ыны ox Cll, New Roche 


PENNY approvals! Regardless Ca 
ойе! Kloster, 4164 52nd, San Diego, 


FREE! Big Bargain Catalog - New E 
tion Tw kou of bargains incl 
ing U S. & B. N.A. stamps, packets, 
bums, eh and supplies. Also F 
Stamps from our approval service, E 
only what you li Return bala! 

romptly. Thank you. Jamestown Stal 
be t. E102PS, Jamestown, NY LI 


QUALITY Stamp 
SAM 17902 Mar 


Approvals. 
Lee br. ч 


UNITED NATIONS 3 Complete М 
Sets 25¢, Approvals. Cornetta, РОВ 15 
P, Lake Placid, FL 33852. 


FREE Surprise collection sent with 
HM Jay, 1784 Union, San Franci 


2,000,000 STAMPS - 150 countries 
eac . Belden, Box 4149, Dearborn, 481 


3 U.S. 
| Box 
1. 


Stam 


on approval. Ches- 
15355R, ER 


Philadelphia, PA 


30 mint commemoratives $1.00! 
ovals. Gordon Davison, 307E, Con- 
bok, NH 03229. 


PS! 100 Popular Poland Stamps (All 
rent), Only ae. Mystic, Dept. PS2, 
len, NY 1331 


year aeta at affordable 
ир Stamp, Box 16, 


rices. Free 
elham, NY 


5. APPROVALS FOR ADULTS. Fea- 
g scarcer old-time used stamps, we 
not & typical service. Incomparable 
entations. Kentway, Box 091-8, 
prooi Michigan 49508-0991. 


i NY APPROVALS all fantastic val- 
DATASTAMPS, Box 5552, Jackson- 
r FL 32207. 


ITED STATES QUALITY APPROV- 

GUARANTEED. DISTINCTIVE 

og COMPANY, BOX 7656 - A, CHI- 
D, ILLINOIS 60680. 


5. Stamps at discounts to 60% cata- 
value. Send 304 for list. Stamp Board, 
24134, Tempe, Arizona 85282. 


| DIFFERENT Worldwide Stamps 
Approvals sent, 50g. Bison ag 
Gist Avenue, Silver Spring, 
0. 


TEE! Worldwide stamp mixture. Ap- 
rals. White, Box 24166-A, Indianapolis, 
ana 46224. 


SATELLITE TV 


SATELLITE 
TELEVISION 


r 11° system is 24 
stions of .090 alumi- 
m witht an all steel 
per polar mount. Our 
mplete system 
ighs over 575 168. 


See the Best 
ind $7.95 for Introduction manual. 
jalers & Distributors welcome. 

B build quality into our products 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901 


9 MICROWAVE RECEIVER SYSTEM 


We don't just sell in- 
formation, we manu- | 
facture High Quality | 
Systema. 


“TOP OF THE LINE QUALITY" 
DOWN CONVERTER,POWER SUPPLY 
COMPLETE & EASY TV HOOK-UP 
00ГА SYSTE GAIN ОЕ 40 DB, 

E 


INCH PARABOLIC DI Sess. "$189.00 


SATELLITE $ CABLE SYSTEMS 


“4 "Pe \ SEATTLE WA 
L7: c 


RADIO, TELEVISION 


ICROWAVE RECEIVER SYSTEM. 
e: “DEALERS WANTED" Dept. PS, 
Box 4181 Scottsdale, AZ 85258. 
) 941-9395. 


MF Decoders. Information, stamp. 
ап Enterprises, 2920 Shelby, India- 
olis, IN 46203. 


ABLE TV EQUIPMENT AND CON- 
ITERS. Plans and Parts. Build or buy. 
information send $2.00. C&D Elec- 
‘ics, Р.О. Box 21, Jenison, MI 49428. 


SLICE Scanners, Crystals, Radar De- 
^ HPR, Box 19224, Denver, CO 


во Descrambler Plans and 
ructions. SASE $5.00. PWCS, Box 
|, Pittsburgh, PA 15224. 


SCOUNT CONVERTERS, DESCRAM- 
CON, GEORGIA 31297. 


ELECTRONICS, 
STEREO, HI-FI 


NEARS -Send Stamp For Details - 
co Electronics - Box 316D - Cadillac, 
19601. 


AVE on TELEPHONES New cordless 
ne 600 ft. range. Free catalog features 
plete line. Discount prices. Worldwide 
tronics, Р.О. Box 2420, Farmington 


a, MI 48018. 


reviewed in 
Newsweek Int, 
Gent. 
Playboy & Us 


Slip on your Eyephones "М and enter a unique 
musical-visual universe. Experience a stereo 
mosaic of pulsating colors electronically keyed to 
your favorite music. 

* Connects to stereos 5 watts and up 

e Incl. 2 sets of changeable lenses, 9 ft. cord 


Satisfaction Guaranteed! 


$19.95 (plus $2.00 s&h). Send check, m.o. VISA, 
М/С #, & „date to: McCurdy Inc., 1804 Bonifant Rd.. 
Suite 115, Spring, MD 20908 (301) 460-8892. , 


COMPUTERS 


COMPUTER PROGRAM in basic lan- 
ocu to handi-cap race horses. Includes 
umentation and directions. Order 
C.O.D. or send $14.95 in check or mone 
order to: Handi-Caper, P.O. Box 4896, 
Framingham, MA 01701. 


TRS-BO COMPUTER DISCOUNTS. Low- 
est prices anywhere. Free price list. Radio 
Shack. 175A N. Delsea Dr. Vineland, NJ 
08360. 800-257-0426. 


JOIN Today! Home Video Fun Club. Vid- 
eo/computer enthusiasts receive tremen- 
dous benefits! No obligation - just satis- 
faction. Membershi 9.95 or additional 
information - $1.00 credited toward mem- 
отер) Box 3688-PS, Reading, РА 


55A 


COMPUTERS! - Buy any complete home 
computer system for under $100!! $4.00. 
Secret, Box 2321, Overland, MO 63114. 


COMPUTER BOOKS. 100 Great selec | 


tions. Free list. Phil's Books, Dept. PS1, 
Box 120964, Arlington, Texas 76012. 


SINCLAIR a 00 BASE. and two 
sample programs, $ Florida 
Creations, PS, Box "16429, Jacksonville, 
Florida 32216. 


56 RECORDS, TAPES, etc. 


RECORDS - TAPES! Discounts to 739: 
all labels; no purchase obligations; news- 
letter; discount dividen certificates; 
100% ‘guarantees. Free details. Discount 
Music Club, 650 Main Street. P.O. Box 


| 2000, Dept. 4-1082, New Rochelle, NY 


10801, 


NEW! TIME-COMPRESSION TAPES 
double subliminal perception. Powerful 
subconscious influence activates over- 


| night changes! Free scientific report! 


Psychodynamics, Box 9802-518P, Austin, 
Texas T8766. 


SCWLSUBLIMINAL | 
y"AUDIO TAPES”-positive self achieve- 
ment - eliminate weight, stress - galn health, 


confidence. Release ultimate subconscious 


€ abilities --discover total control of your life. 


Learn why ii ede pei ы gaining mn ane 
ordinary popularity over nosis. Free bro- 

J chure and studies. MIDWEST RESEARCH 
6515 Highland Rd.. Suite 203-24 Pontiac, 

b Michigan 48054. 


57 MUSICAL INSTRUMENTS 


INTERMATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, vio- 
las, cellos, basses and bows. Send 254 for 
catalog. 10% Credit certificate will be en- 
closed. International Violin Company, 
Ltd. Dept. JJ, 4026 W. Belvedere Ave., 
Baltimore, MD 21215. 


_ VIOLIN, Guitar, Banjo, Mandolin Mak- 
ing Materials. pd aie Books, Piano 
Tuning Kits. Catalog $1.00. International 


Luthiers Supply, Box 15444, Tulsa, OK 


T4112. 


ORDER Na. T75,AEDAZ 


кгс» n 
| PLATTSBURGH, N.Y. 12801 
Теі,: 15181 561-8700, 


Ortly., | 


| Cheap, Simple, Portable. 


Indian Sch 


REVERBERATION 
FOR ORGANS 


Solid state with controls for rever- 
beration and room size. 


EVERY ORGAN SHOULD 


OWN ONE. Send for free fiyer— 
DEVTRONIX ORGANS, INC. 
6101 WAREHOUSE WAY Dept. A 
SACRAMENTO, CALIFORNIA 


7A MUSICAL 


= 


INSTRUCTIONS 


POWERFUL New Keyboard Playing 
Course. Exciting Benefits. ProMusic, Box 
86 A, Brookfield, CT 06804-0086. 


AMAZING! PLAY GUITAR IN 7 DAYS. 
66 page PROVEN METHOD, 100 popular 
songs, chord finder, and guitar tuner. 
Send $6.98. Jeanne Marie Gifts, 20101 
Бе. Circle, Huntington Beach, CA 


PLAY PIANO-ORGAN! Learn almost in- 
stantly! Guaranteed Results! Free infor- 
mations: InstaMusic-PS, P.O. Box 30309, 
Phoenix, Arizona 85046. 


58 SONG WRITERS 
POEMS - SONGS WANTED. Free Pub- 


lishing/Promotions. Broadway Music, Box 
1438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


+2500  "Fast-Sellrs" Free Bro- 

chures! Ballrightco, Box  91309-X10, 

Cleveland Ohio 44101. 

60 BUSINESS 
OPPORTUNITIES 


FREE Book, "2042 Unique Proven En- 


| terprises." Fabulous "unknowns," second 


inflation income. Haylings, Carlsbad, CA 
92008. ' 


BUMPER Sticker Printing Device. 
Free details. 
Bumper, POB 22791 (LLC), Tampa, FL 


33622. 


$25,000 LOANS: Interest Free! Get 

credit cards, signature loans, more! Free 

кш Терини, 510, LaGrangeville, 
1 : 


SELL Books By Mail. Profitable. Mus- 
grove 1B10, Altus, AR 72821 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Bi 
Complete dealer set up. Catalo 
chor, Box 3958-BPS. North 
RI 02911. 

VENDING Machine. No selling. 
earn amazing profits. Big 


Free. Parkway Corporation, 1930PSB 
серип Drive, Timonium, Maryland 
109 


rovidence, 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
anufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. 
Free Details. Gold, POB 24986 (LLC), 
Tampa, FL 33623. 


IMPORT-EXPORT ^opportunity, profit- 
able world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
sary. Free Report. Mellinger, Dept. 
R269A, Woodland Hills, CA 91367. 


TAKE Catalog Orders. We dropship 2500 
Best-selling cone products. Lowest 
lage wholesa rices. Immediate deliv- 

ry. Spectacular home business opportu- 
nity. ree Book. SMC, 6061 De Soto Ave., 
Dept. 28-22, Woodland Hills, CA 91365. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREEI! 
Wea thKit-S, Billings, NY 12510. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


MAKE Rubber slags ap Highl 
able Business. Free Details. Stamper, 
POB 22809 (LLC), Tampa, FL 33622. 


1980's HOTTEST small businesses re- 
ported in Free 64 page magazine - Shoe- 
string School Rd., Ph Dept. PS4, 3824 E. 

Phoenix, AZ 85018. 


atalogue 


SYNTHETIC Oil Dealers Needed. Excit- 
ing Products & Opportunities. Make More 
: v ine Than in Present Job. 1 + 800- 


$1104.00 MONTHLY For Ten Hour 


| Work Week! Guaranteed!! Homework... 


Start Immediately ... Paid Daily - Free 
Information/Application - AHV, Box 1028- 


C10, Kalaheo, Hawaii 96741. 


CONCRETE Block Machinery; Catalog 
$1.00. Route Omne, Box 95, Rapid City, 
South Dakota 57701. 


E noie: FROM Square Foot Plywood 
NND Revealing Proof 25g (Re- 
funda ble), Wood wins, Bridgewater, MA 


REPAIR HYDRAULIC JACKS— Free de- 


| tails. Hydraulic Parts Supply, Dept. S, 


Box 4157, Brownaville, TX 78520. 


BATTERY MANUFACTURING SE- 
CRETS!! Supplies available. Everlast, 
Box 365, Bogota, NJ 07603. 


YOUR ADVERTISEMENT in the Classi- 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 
listing of available headings write: Ciassi- 
fied Advertising Dept. PS, 380 Madison 
ve., New York, NY 10017. 


IMMEDIATE spare time profits. Easy, 
home business. Success program for 
tential Inventors, Entrepreneurs. Dis- 
tributorships. Free Details: Innovation 
Workshops, ed Glenneyre #138, Laguna 
Beach, CA 92651 


MAKE-Sell diem Personalized Li- 
cense Plates. Inexpensive. Sizeable prof- 
its. Pro-Plate, POB 22809 (LLC), Tampa, 
FL 83622. 


LIFETIME Income, $3,000 Weekly Possi- 
ble! Unique system beats envelope stuff- 
ing anyday! Elliott, Box 7206-PS9, Colum- 
bia, MO 65205. 


WOODCRAFT moneymaker! $9.00 hour. 
ly making (unique) novelties. M.L.K., B 
468, Springfield- 1, Oregon 97477. 


MAKE PVC Pipe Furniture. Profitable 
home business! Free report. J&M, Box 
T11P? Battle Ground, Washington 98604. 


MICROWAVE RECEIVER SYSTEM. 
Write: “DEALERS WANTED" Dept. PSB, 
PO. „Вох 4181 Scottsdale, AZ 85258. (602) 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


PROJECTION TV ... Make $200.00 + per 
evening assembling Projectors . ; EY 
. Results equal to $2,500 projectors . 

Your total cost less than $15.00 . 
PLANS, LENS & Dealers information 
$14.00 . . . Macrocamabx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24 hours 215-736-2880. 


WIN at Dice! 582 to 1 odds your favor! 
Free Proof. Baker, Box 196B, Brooklyn, 
NY 11218, 


SOLAR Heating learned quickl; 
home! Free information. Empire School, 
Box 193, Rockville, IN 47872. 


REPAIR plate lass, windshields. Pro- 
tected territory. las-Weld S stems, P.O. 
Бя 91, Hillsboro, Oregon 97123, 503-640- 


BRONZE BABY SHOES! High Income 
Home Business. Company Assistance. 
т 02E10. East Providence, RI 


START YOUR OWN BUSINESS!! 125 
COMPANIES THAT WILL SET YOU UP 
COMPLETELY! SEND $3.00. HOME 
BUSINESS eai ra BOX 1002+- 
BW, CHICAGO, IL 60610 


SELL SENSATIONAL Low-cost PRE- 
ENTRY PROTECTOR for Automobiles- 
Buildings. Exceptional Distributor mar- 
gin. Northwest Electric, Ave. 3034, Mitch- 
ell, г 57301. 


EE! Sample Issue Of “Moneymaking 
News" ($2.50 value). Rush two stamps to: 
Stella, Box 855, Oakland, NJ 07436. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T-Printer, 
23991(LLC), Tampa, FL 33623. 


MAKE IT RICH in the 1980's. Free infor- 
mation. JnG Products, 485 Calle Higuera 
$PS, Camarillo, CA 93010. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept. 30, Montvale, NJ 07645. 


MAKE Durable Building Plastic Easily. 
Waterproof, peo pent Economical. Bays 
Баргы, 2086-2075 Drive, Cedaredge, 


PROFITABLE, legitimate home busi- 
ness plans. Details. Beaumont, Box 44PS, 
320 S.W. Stark, Portland, Oregon 97204. 


naive 
POB 


60 BUSINESS OPPORTUNITIES 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. Free in- 
formation: Dasher, Box 548, Woodville, 
Texas 75979. 


UNIQUE Picture-Taking Business Plan. 
Camera Ventures, 14589E West 32nd, Gol- 
den, CO 80401. 


$2,000.00 every week possible ! ! ! 
Build and sell “PROFESSIONAL” GIANT 
SCREEN PROJECTION TVs... "Don't be 
fooled with cheap imitations!” . . . “Use 
EXACT SAME TYPE LENSES and 
SCREENS utilized by Sony, Zenith, Pio- 
neer, and Magnavox!" . . . Simple con- 
struction! ... Illustrated dealers informa- 
tion and complete parts catalog $2.00... 
Money back guarantee! .. . POLI-VISION, 
168-A Dunmore St., Throop, PA 18512. 


SINCERE Book Sales Agents Wanted 
Now! Part/full time. Do not confuse with 
usual worn-out offers. No experience 
needed. Full details $1. Bakerhouse Pub- 
18501. PS10, 1010 Orange, McAllen, TX 
78501 


MAILORDER $1,000.00 possible month! 5 
selling information. Free details. RSV 
Chatsworth Avenue, Box 301-G, Larch- 
mont, NY 10538. 


BECOME WEALTHY! Millionaire Ke- 
veals Plan. Free detaila: Trace Asso- 
ciates, 257 NW 93 Avenue, Coral Springs, 
Florida 33065. 


TAX-FREE EXTRA CASH owning coin 
laundries. Free information. Jack Dou- 
gherty, 1 1453 Calais Circle, Highland Park, 

35. 


3,404 MONEYMAKING Opportuni- 
ties-FREE Directory! Dynamics-HJA, 
Box 1306, Stow, Ohio 44224. 


BUILD YOUR OWN BUSINESS BY 
YOURSELF!!! Start mailorder without 
capital. "How-to" catalog $2. Details free. 
Normapac, 31-59 32nd Street, Long Island 
City, NY 11106. 


MAKE $2,000.00 Monthly Spare PUn 
Unique proren жере. Ng sellin ng. No 
capital to start. Free brochure. sh- 
p Box 1132-PK, Indianapolis, IN 


BEAT Inflation: Part Time Businesses 
from your Home. CONSULTANTS, P.O. 
Box 6527, Leawood, KS 66206. 


BECOME Tax Consultant - Our stu- 
dents earn $1,000 - $3,000 every tax sea- 
son preparing returns evenings. State ap- 
proved. National Tax School, Monsey, 
1KP, New York 10952. 


MAKE YOUR FORTUNE From Mail Or- 
der FREE. Nora Nembhard, Box 519-PS, 
Stone Ridge, NY 12484. 


ARE you an Entrepreneur? Our course 
leads you to possible wealth write: CARG- 
EN-SC, Р.О. BOX 52752, NEW ORLE- 
ANS, LA 70152. 


MONEY SECRETS 
HELP People and businesses get money. 
Easy home business. Fantastic profits. 
No experience - own hours. Continuous 
assistance. Free Details: DFC, Dept. 11-G- 
10, 1145 Reservoir Avenue, Cranston, 
Rhode Island 02920. 


| ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time, Investment. knowledge or 

experience unnecessary. BIG DEMAND assembling 

electronic devices. Sales handled by 
| professionals. Unusual business opportunity. 


FREE: Complete illustrated litaralura 


BARTA, Box 5А ана 


Walnut Creek, Calif. 94597 


"ASSEMBLE ELECTRONIC 
DEVICES AT HOME 


Knowledge or experience not nec- 
essary. Get started in spare tima. 
Turn your spare of full time into | 
cash. No investment. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 / 


61 MONEYMAKING 
OPPORTUNITIES 


GET RICHI! Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


FREE! Get 5 issues of Opportunity M 
azine! Increase your savings and spend- 
ing power. Hundreds of ways to make ex- 
tra money detailed monthly. Free! Write 

ortur cud Dept. 816, 6 N. Michigan, 


Chicago 60 60602. 


MAKE money selling electronics, Whole- 
sale dealer catalog $5. (redeemable). 
ASA , Dept 531, Box 840, Champlain, NY 
12919. 


us, 
Mail Order, 121 Home Businesses. Pree 
Details. American Moneymakers, Box 
8356PS, Tampa, FL 33674. 


SELL Books By Mail! Big Profita! 
hea Box 1233, Sandusky, OH 
44870 


LEARN The Secrets of Re airing Junk 
Batteries. “Fabulous Profits”. FIRST ES- 
TABLISHED COURSE. Apex Engi- 
neering, 5454 Bolsa Road, Atascadero, 
CA 93422. 


MAKE 2 to 3 times your cost on 2500 
fast selling producta. $2.00 
brings catalog. Refundable on first order. 
Jimmy King Company, pect 3E, P.O. Box 
12854, Pensacola, FL 32576 


$500.00 WEEELY rec cling discarded 
tires. Send Sase, La Vallee's, Fountain, 
FL 32438. — 


ONLY PROFITABLE PLAN for horse 
racing, Not system but professional a 
roach. Serious handicappers zomr $20. 
uaranteed. Winning Ways, P ox 358, 

Huntington Station, NY 11746. 


MAKE $30 HOUR at home sandblast- 
ing designa in glass. Details. Etching, Box 
445-S, Strathmore, CA 93267. 


$5,000 MONTHLY part time .. . 20,000 
ssible . . show you how Free. сапу 
aier, 1100 "NW 99 Ave., Plantation, F 


pote Your Take-Home Pay - Le- 
gally! Complete Report, $3.00. Trace As- 
sociates, 257 NW 93 Avenue, Coral 
Springs, Florida 33065. 


HIGH PROFIT, Low Investment, Oppor- 
tunity. Free Details. 4L Ente rises, (А1), 
Rt. 9, Box 2400, Plant City, FL 33566. 


$25,000.00 In Your Spare Time. 
Home electro katan rie ELE busi- 
ness. Details rite, Peterson, Room 
MC-3-LL, 1512 Jarvis, Chicago, IL 60626. 


MAKE money! Now! Amazing guide! 
Free details: Fortune, PS1082, 1145 
Green, Glendale, California 91205. 


RECEIVE LOTS OF MAIL. We'll list you 
with 100's of Publishers, Wholesalers 

rters, Firms wanting Home Worker. 
Ma ilers, Ete, Send $2.00. Messier Indus- 
tries, Drawer 491-K Federal Bldg, Worces- 
ter, MA 01601-0491. 


FAST moneymaking spare time home 
business. No experience. Free brochure. 
Brightline Company, 7759 Collegetown 
Dr., 150-PS, Sacramento, CA 95826. 


EMPLOYMENT 
INFORMATION 


AUSTRALIA - The World! 50,000 Jobs! 
Computerized reports $3.00. Jobworld, 
Box 681-F, Cypress, CA 90630. 


OVERSEAS... . $20,000 - $60,000 +. Free 
Report! Em loyment, Box 19760-FJ, Indi- 
anapolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
$2.00. Australian International, Box 
19107-FJ, Washington, DC 20036. 


ROCKY MOUNTAIN EMPLOYMENT 


А 


tana, Wyoming!! Current еа, - all ос- 
cupations!! FREE details. Intermountain- 
C, 3506 Birch, Cheyenne WY 82001-99, 


ENERGY - Investigate employment pos- 
sibilities. Write for address list of U.S. pe- 
troleum industry companies. List of 100 
for $4.00. List of 300 for $10.00. Send to: 
Kauffman, 6925 - 5th Ave, Ste. E-156, 
Scottsdale, Arizona 85251. 


FREE details!! Saudi Arabian Em loy- 
ment! LFE PS3, 3047 Hawthorne 
Washington, DC 20017. 


62A HELP WANTED 


ELECTRONIC firm i is looking for assem- 
blers interested in workin ng st ome. Send 
$3.00 application fee: I.R.D.C., Joppa Hill, 
Manchester, NH 03102. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


66 AGENTS WANTED . 


NEED cash now? Earn cash now with 
Mason Shoe orders from friends, пе 
пота relatives. No investment or risk. It's 

! Write: Mason Shoes, K-670, Chippe- 
a Falls, V WI 54774. 


вш mk am — | =. а. 


FOR FAST BIG PROFITS, sell how to 
make money books by mail. Unusual op- 
portunity, full details only $2.00. Brewer 
& Assoc., 2C10, P.O. Box 994, Dickinson, 
TX 77539. 


68 REMAILING SERVICES 


CONFIDENTIAL. Mail Forwarding/Re- 
ceiving. Orlando Mail Drop, Box 18039Р5, 
Orlando, FL 32860. 


69А LOTTERIES 


BECOME AN INSTANT MILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries. Enter NOW. ig: de- 
tails. Winfall Enterprises, Dept. P, Box 
554, Town of Mount Royal, Montreal, Que- 
bec, Canada, H3P 3C7. 


WIN MILLION DOLLARS prize money. 
Details, Em He 323 Franklin, #804/Е-36, 
Chicago, 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 
ronto, Canada M6M 472. 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information 
write: Canadian Gold Club, P.O. Box 324, 
Bretton A, Windsor, Ontario, Canada N9A 
5V8. 


WIN MILLIONS Every Week In French 
National Loto. Free Details. Robert Horn, 
E.P. 69, 01220 Divonne, France. 


MILLIONAIRES created instantly in Ca- 
nadian lotteries (Tax free). Free informa- 
tion. P Enterprises, Suite 125, 810 W. 
Broadway, Vancouver, B. C. V5Z 1J8. 


^ WIN вс оп. MONEY 
^ Tha US, Government — a linis 
Pree inewn oll [psa drawing. You can compati 

M na an an щш! кш wiih Нм gan eli ЕП. 

ie. Wim ир to #1 O ODO OO immediatt 

MP cash plos luture royalties. Ack about Win 


[| 
| 
al Share Pools. FREE information Сай Tell 
Йй. Free 1-800-525-2541 (in Cole, call collect 
0-447-1398]. Or Writs 
F. Milligan, Inc. 
1942 20ih 31. Drawer 3408 W D. Boulder, CO 80307 


cessful authors. Publicity, advertising 
beautiful books. All subjects invited. Sen 
for fact-filled booklet and free manuscript 
report. Carlton Press, Dept. PSJ, 84 Fifth 
Avenue, New York 10011. 


72 EDUCATION & 


INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s ... Free re- 
vealing details. GURRA, Box 389 PS10, 
Tustin, CA 92680 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
PAM Fernando Road, Glend e, CA 


LEARN WHILE ASLEEP! pgs ae 
New Method! Strange Catalog Free! Au- 
бокко, Box 24-A, Olympia, WA 


ELECTRONICS Degree (BSET) by corre- 
spondence. Grantham Colle 2500 La 
Cienega, Los Angeles, CA 34. 


CLOCK AND WATCH REPAIR books. 
Free i eal North American, Box 
TIBXA, Fox River Grove, Illinois 60021. 


DRAFTING is a great career! Men, 
women. No previous experience or special 
talent needed. We train you at home in 


PCC82, 4500 Campus, Newport Beach, CA 
92660. 


HANDLE YOUR OWN LEGAL AFFAIRS - 
or start a new career. Corporations, Wills, 
Real Башы Divorce, Contracts, Law- 
suits... much more. Accredited PARALE- 
GAL program instructed by attorneys - 
home study. Free Catalog. SOUTHERN 
CAREER INSTITUTE, Processing, Drawer 
cens Boca Raton, Florida 33432. 305-368- 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's La 
est. Free Catalog. Approved for VA. M 
ern Auction rote Ae FREE" with enroll- 
ment 515-423-5242, Col. Gordon E. Taylor, 
p. Box 949, Dept. 3, Mason City, IA 
401. 


ACCREDITED COLLEGE DEGREES BY 
MAIL. Details. Graduate Referral Ser- 
vice, 3010 Santa черү” Blvd., Suite 173- 
PS, Santa Monica, CA 90404. 


COLLEGE DEGREES BY ів 
EVALUATION of EXISTING Credits & 
Experience. Fast. (614) 863-1791. 
13151-S10, Columbus, OH 43213. 


AIRPLANE DESIGN Home study a 
nar includes detail design and st 
analysis. Write: Dept. PS, Airplane 
sign, P.O. Box 6204, айа, L 338 


DEGREE PROGRAMS 
IN Management, Economics, Phil] 
phy Business Studies. Credits and Eq 
rience accepted. Prospectus (airma 
$2.00) Registrar. Sussex COLLEGE | 
TECHNOLOGY, HIGHFIELD DANEM 
SUSSEX, ENGLAND Rh17 7EX. Fou 
1969 students worldwide. 


COLLEGE Degree for work and life 
rience. Bachelor's, Master's, Doctor| 
rite or send resume. American Natig 
University, 3550 N. Central Ave., D 
619, Phoenix, AZ 85012. (602) 265-8657 


FREE Lifetime Ordination. Bee 
Chaplain, Missionary Evangelist, Bis 
Box 744-PS, McKeesport, PA 15134. 

EARN DOCTORATE DEGREE. Е 
PhD in only 3 days. For complete h 
cud pro. uram & exam. send only ! 


Clayton Theological Institute, 129 
Whitney Way, Clayton, CA 94517. 


BE A COMMERCIAL ARTIST. Free 
formation. Production Graphics, Dept, 
P.O. Box 10471, Reno, NV 89510. 


WELDING TRAINING. Basic and 
vanced for Major рамы АРЧЫН 
MIG, TIG, Gas, Pipe all processes. 
profit school. A ете! igi a ge vel 
ans. Accredited members MATTS. 

roved Ohio 70-12-004 HT. Write for sch 
bulletin and course schedule. HO 
SCHOOL OF WELDING TECH 
Box 82, Troy, OH 45373. 


FREE 120 page Career Opportuni 
ae - shows how to train at home 
top p aying jobs. Granton Institute, 2 

elaide Street West, Toronto Canad 


INSTANT MEMORY 


А short, н ты peni A e 
memory. No memorization, no keywords. Release yo 
photographic memory. Learn "how" you re 

"why" you forget. Discover your natural ability | 
recall E Send for free piene to: 


MSPS ViaLaPaz, a Pacis Patt Palisades CA CA 90272 
` CARTOONING, 
SIGN PAINTING 

for Fun and Money!!! F 


CARTOON 
booklet!! Cartoons, Box 40614B, Det 
Michigan 48240. 


MODERN Cartooning Taught by M 
Write for Free Brochure. Cartoonerar 
Box 263- KA, Branford, CT 06405. 
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Training School, Dept. CB, P.O. E 
41256, Los Angeles, CA 90041. 


FINGERPRINTING - exciting scient 
career. Home study course teaches eve 
thing. Certificate on completion. Ma 
openings; prepare now. Professional 
IM tors Training School, Dept 

ox 41256, Los Angeles, CA 


BE A DETECTIVE. Free Informati 
Badge. Global, Box 191, Hanover, I 
02339. 


F= ы 


|77 LOANS BY MAIL 


BORROW $25,000 "overnight." A 


purpose. Keep indefinitely! Free Repa 


uccess Research, Box 19739-FJ, Ine 
napolis, Indiana 46219, 


$30,000 interest free! All | 


BORROW 
ible. Repay anytime. Free Details! In 
rn ox 1004-PS10, New York, ] 


BORROW By Mail! Free Details! МІ 
P8982, Box 2298, Sandusky, OH 44870. 

IMMEDIATE Loans to deserving ir 
viduals refused elsewhere. Many plans 
cluded. us! Associates, Box 98- 


Brooklyn, NY 11235 


ID CREDIT CARD? MasterCard 
Without credit check. Guaranteed. 
S.A.S.E. Worldwide Consumer Cred- 
x 88063-J5, Houston, TX 77288 


AB BUSINESSMEN Have Money To 
t Invest. Top Finders Fees Paid. Int. 
eEast Assoc. 1082PS2, 8291 Flax- 
Huntington Beach, CA 92646. 


BORROW FROM HOME 

Y amount, any worthwhile purpose, 
n 30 days. Competitive Rates. Also, 
"an earn substantial income аз a 

y Agent. No experience - own hours. 
Rud Company to assist every way 
ble. No Gimmicks! Free Details: 
Dept. 11-C-10, 1145 Reservoir Ave- 
Cranston, Rhode Island 02920. 


WINEMAKING 


In———— À————T—JÀÀí— аана 
ERMAKERS! Free Specialist Cata- 
ewsletter. William's, NX 461-P10, 
ind, California 94604. | 


MEMAKERS - BEERMAKERS — 
п Stocks. Fast Service. Free Cata- 
O'Brien's, Box 284A, Wayne, IL 


NEMAKERS — BEERMAKERS — 
HOL. Free Catalog, Equipment 
lies. Continental, Box 68016-PS, In- 
polis, IN 46268, 


EE BEERMAKING BOOK plus cata- 
"inest equipment, Ingredients. One- 


86A HYPNOTISM 
FREE Hypnotism, Sleep сагта Pub- 
lication P, Box 487, Anaheim, CA 
705 
FREE Hypnotism, Self-Hypnosis, Sleep 
Learning Catalog! эжей Pae 5 
| oso, NM 88345. 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, EN Diamonds, Watches, Silver, 

ail Articles Today. Free 
with Information. Chicago ld & 
cious Metals, 6 E. Monroe, Dept. 257, Chi- 
cago 60603, 


TAKE МО CHANCES. Deal with oldest, 


Madison, Chicago 60602. 
89 WATCHES, CLOCKS- 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 


| American, Box 77-BX, Fox River Grove, 
60021. 


Service. Fully Souris SPI, Box | ү, 


, Chapel Hill, C 27514. 


ча гау Supplies Е fon t I sed 
making Supplies Equipment In 
k. Vynox, = 87498, Racheeten NY 


NEMAKERS— Free 
log. Fast Service, Large Selection. 
* Box 7850-N, Independence, MO 


YON SHINE! тылу, Gin, Vodka, Al- 
1el. Homebrewi anual, $2.00 (re- 
able) Gourmet, 723 Disston, Phila- 
tia, PA 19111. 

Quality Sup- 


Free Catalo а. аре Store, Box 
'S, Westport, 02790. 
BUY IT WHOLESALE 


0,000 BARGAINS Below Wholesale! 
y Free! Liquidations . . . Closeouts! 
ob Lots... Single Samples. Free de- 
. Worldwide a чушка шыда, Вох 
3, Holland, MI 494 


RTS: chainsaw, snowmobile, motor- 


, small engines. Energy saving 
з. FREE CATALOG! 


ter, 


INTASTIC 300% Je pri quality rings, 
liry low wholesale prices Catalog $1 
indable) Rainbow (PS) Creations, 160 
erly Place, San “Азы Кл СА 94108. 


PAIR PARTS for chainsaws, lawn- 
"Ys and small engines combine top 
ity and low prices. Shop tools. Guar- 

FREE CATALOG. For special deal- 
formation also give tax no. and com- 
7 name. Repair Parts, Dept. 40814, 
10308, Erie, PA 18515. 


HY pay retail? Send $2 and Sase for 


ngs О of er rre that 
M AN anyone! Миг M ILLIONS of | 


SEA. Runs. housewares, tools, any- 
! Wholesalers смак 
ine River, WI 54965 


ouse, Box 


RUBBER STAMPS & 
OFFICE SUPPLIES 


UBBER STAMPS. Your 3-line address 
le for 00, "Holland", Box 58311, 
isville, KY 40258. 


"PRINTING SERVICES 


500 GUMMED Address Labels $6.50. 
onn. 1801P Elizabeth, N. Chicago, IL 


PRINTING & RUBBER 
STAMP OUTFITS 


RINT YOUR OWN — Printin 
. Supplies Direct From 
1.00 or Catal 


Company, DS, 


в, 245 Game 
via 95008, 408-374-2789. Ca 
Blas solos tex 


WHOLESALE 
ufacturer's Supply, Box 167Р86, Dor- 
WI 64426. 


GIFTS 
LCD Watch $2.50 Penwatch $3.60 cata- 
logue $1.00. Reliant Engineering Compa- 


ny, P.O. Box 33610, Sheungwan, Hong- 
kong. 


91 OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 


MANY new and exciting ways to earn 
extra money, lose weight, acquire new 
profitable hobbies. Each written by noted 
authority. Information $1.00. Thumed 
2 Ae Brunswick St., Old Town, E 


FREE Information. Winning Bacarrat 
and Roulette. Free - cad strategy 
Blackjack flashcards. $2.00 postage/han- 
dling. L.R. Enterprises. 1008 Moth Street, 
Suite 501E, Sacramento, CA 95814. 


NEED CREDIT? 
Get a Visa, MasterCard with no credit check. 
Guaranteed! Simple, legal. Plus other credit 


secrets. Send S.A. 
S.E. to: Inflation Re- 
ports, Dept. PSR, | 
Р.О. Box 60148, LA., 
90060 


94 РОН INVENTORS 


foundation helps laven 


NONPROFIT 
| tors. Widest range of services. 


cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-A Iowa, Colo- 
rado Springs, CO 80909. 


IDEAS, 


NEW PRODUCTS WANTED! 
Marketing assistance available to individ- 
раја а universities, companies. Write for 

t 


INVENTION MARKETING, INC. 
Street 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392P8, Millwood, NY 10546. 


PATENT IT ECONOMICALLY! Free De- 
tails, N. Rainer, 2008 Fondulac Rd., Rich- 
mond, VA 23229. 


LEARN how to опат our invention for 
sale or lease. Free B coklet. Outlines pro- 
cedures royalty rates, requirementa. 
Kessler Sales Corporation 7-F1, Fre- 
mont, OH 43420 


Patent or copyright an 


INVENTORS- 
| idea? A book by а national lawyers assn. 


on protection and commercialization of 
igo ideas and a free half hour with atty. 
our area. Send $9.95 check or money 

er to: Am. Patent Law Assn., Box A, 


2001 Jeff Davis Hwy. Arlington, VA 
eene. 


| Pene. Coveralls. 


95 INVENTIONS WANTED 


WE'LL PAY YOU СА qd royalties to 
market your profitable ideas, inventions. 
Complete ius rpg a Mg e dg rmt free. 


No obligation. Monroe Na- 
tional, 700 Walnut vr. Cincinnati, OH 
45202. 

EARN ROYALTIES, NUPRODUX IN- 


TERNATIONAL, 1377 K 141, WASHING- 
TON, DC 20005. 


INVENTORS: If you have an invention 
a sale or license, write for free booklet 
xplaining how we can help you. Kessler 

Sa es Corp. 5 С-1- 1W, Fremont, Ohio 43420. 


their иктеш. ET UC tee. 
ack Guaran 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure 
from man s seeking 
formation on how to register your ideas. Call or Write 


мтап inventors Corp. 


West st зру, wid, MA 01089 (413) 737-5376 
sed Marketing Company 


98 WEARING APPAREL 
WORK Clothes - Save 80% Shirts. 
Free folder, write: Gal- 


4004 East 71st. Street, Dept. 5-10, 
Cleveland, Ohio 44105. 


100 WANTED TO BUY 


latinum, silver, gold! 
ercury Terminal, Box 
02062. 


Ores analyzed. 
191, Norwood, MA 


| 102 TREASURE FINDERS, — 


METAL DETECTORS 
FIND old coins, jewelry, gold nu 


| New patented revolutionary device. 


catal Gardiner, 4729L N. 7th Ave. 


Phoenix, AZ 85013. 


BURIED TREASURE 


naui = j 
| — RESEARCH PRODUCTS 
вох 270270-H TAMPA FLORIDA 336588 


105 MISCELLANEOUS 


VACUU CLEANERS Discount 
Prices" “New” Rainbow $349. 95 Kirby, 
Filter Queen, Сова act, Details: AB 

1 Burnet-PS, Austin, 
Texas 78157. 


FREE BOOK. Prophet Elijah Comin, 
Before Christ. Megiddo Mission, Dept. 
a oad, Rochester, NY 


AL Iron designs. Book of 


| ORNAMENT. 
1600 beautiful practical designs for rail- 


ings, columns, etc. Free literature. Cun- 
c arg 8881 South 3200 West, P.O. Box 
S, Salt Lake City, UT 84120-0005. 


COLLEGE Students! Improve 
grades! — Termpa catalog— 308 
pages— 10,278 Ptitles—Rush 1. Re- 
search, Box 25918Q. Los Angeles, 90025. 
(213) 411-8226. 

MONEY FOR COLLEGE! We Guarantee 
To Find Scholarships, Grants You're Eli- 

ble To Receive. A peice tion Мак Materials - 

$1.00. Financial Aid Finder, 636G South 
College Avenue, Fort Collina, CO 80524. 


VACUUM Cleaner Parts Catalog All 
Makes. Vac Sew, 20118 Vanowen, Canoga 
Park, CA #5465P 91606. 


ipe egens ROCKWELL 


ENJOY 12 трна ege etin £ limpses of America- 
na ав onl Norman — could soe 


ty of room for messages and reminders. 
ockwell told America’s story 
warmth and affection. This calendar will 
be a constant reminder of his great yan 
Only $5.75 each plus $1 each pos p 
handling. Order Stock Мк rom eck 
and order to TMM Mail d. 
1, P.O. Box 2041, Lathan : 


 BLACKIACK 
| You Can Win Bi 
#37, Chardon, O 


C Vac- | 


ee | 


STRATEGIES - Free Proof 
! 3 HM. 13545 Wooden 


705A BETTER HEALTH 


(ONIZER air purifier removes bacteria, 
llutants. 12,000 cubic feet/hour, FREE 
rochure. Olexer, De EA 108B, 8608 Rock- 

ing Horse, Klamath OR 97601. 


„нат WATER from HOME DISTILL- 
WATERWISE, Box 45981, Centerhill, 
FL 83514, (800)874-9028. 


уа МА 01602. 


NEGATIVE Ionizer n. 9511! Айа. 
Ionization, Wiring booklets $1. ea! 
tingly, 3045PS Troy, Chicago 606 60618. 


QUIT smoking without gaining we 
Smoke all you want for a month w 
“unlearning” the habit of smoking the 
easy way. Satisfaction guaranteed. Send 
$3 [3 Pat, 2576 Potter St, 48, Eugene, OR 


er 


“WATERPURE” HOME MINIATURE 
BOTTLED-WATER MACHINE!!! 
PURE bottled water flows from your 
sink tap 24 hours a day! Easy do-it- 
yourself hookup diverts water thru the | 


| supply 3,000 galions for a 
mere $14.50 filter change yearly! Mod- 
el CT-1 Under-Sink $150. (WH-1 Well 
system $284.) Westco, Box 952831, 
Atlanta, GA 30347. "Toll- 
Free" 1-800-431-1953 (NY 1-800- 
942-1935). Ext. 818. 


106 PERSONAL 
Latest Electronic 


INVESTIGATORS, 
Aids. Literature, $1.00. е one, Box 220- 
A, Miami, Florida 33168. 


PHOTO ID. Sealed i in lastic, All “н, 
peu 24-hours. 

irth certificate. Send "$6.00 241009) 

height, we ight 
ardinal, 2071-257 


hoto, name, а ddresa 
hn eyes, birthdate. te. € 


| Emerson, Jacksonville, Florida . 


A COMING Whirlwind to sweep this 
earth. Free Information! Write: Harvest, 
PS, Jefferson City, MO 66102. 


MEDITATION - Re-establish Physical, 
Mental, Spiritual Harmony. пае к к 
таран enca course. booklet. Wri 

toda CFF, 1121 Rollingdell 
neca A 95014. 


106A HAIR CARE 


Ae ЫЙ БОР Prince 
rience rt, $0. ox ' 
Don. NJ 08540. 


DIVORCE 


IL 61104. 

FREE Hearing Aid catalog. Huge sav- 
ngs. No salesman will с ore 
gon A Rhodes, Dept 69-T, Brookport, 

NAME BRANDS At Discount Prices. Le- 
Barron Compan d; RD7P Washington 
Street, Saratoga prings, NY 12866. 

vings 30 days trial. Terms. 
KREY, Амт СМ. ТҮҮ Chic 


, IL 60659. 
HEARING AIDS | 


^ AR ` AI“ 
Q. PRICE CATALOG FREE! 


§ SUPER $AVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 


Û to 


ALF! No salesmen. Sold 


B AIR MAIL on HOME TRIAL. FRE 
EYSAVERS, 


Catalog. Write: MON 
§ Dept. PS-10D. 9530 Langdon Ave., 
iveda, Cal. 91343 


| E Not seid in California. 


Popular 


Science 


1001 Living with the Sun This 40-page, full- 
color brochure explains in layman's terms the 
planning, construction, and operation of pas- 
sive solar design. Homes throughout the U.S. 
serve as examples of passive solar design work- 
ing in a variety of climates and locations. From 
PPG Industries, Inc. $1 


1002 Window Replacement Take advantage 
of the energy savings possible with new win- 
dows. A 16-page, full-color folder illustrates and 
describes different styles of replacement win- 
dows available from Andersen Corp. Free 


1003 Home Computers Full-color pamphlets 
describe the Atari 400 and 800 home computers. 
Atari is bringing the computer age home. Free 


1004 Outside Basement Entry Booklet from 
the Bilco Company tells how to break through a 
foundation and build a block stairwell for direct 
access to the basement from outside. Includes 
complete instructions for do-it-yourselfers or 
professionals. Free 


1005 Improving Your Transmission B&M's 
broad selection of automatic-transmission 
modification kits for the do-it-yourselfer are 
described in this brochure. All kits come with 
detailed, illustrated instructions to make instal- 
lation easy for the nonprofessional. Free 


1006 Tire Information Brochure from Bridge- 
stone Tire Company of America, Inc., details its 
current line of tires for domestic and imported 
cars. New advanced-technology SuperFiller 
steel-belted radials are highlighted. Free 


1007 How to gr Resilient Flooring This col- 
orful 2e pane illustrated booklet from Arm- 
strong offers helpful advice on shopping for 
modern vinyl floors. Information is provided on 
no-wax surfaces, cushioning, installation, and 
upkeep, plus how to decorate. Free 


1008 Guide to Kerosene Heaters Booklet pro- 

vides information about the economics and 

advantages of kerosene heaters: what type to 

buy, the correct fuel to use, safety tips, and prop- 

$3 care and maintenance. From PFS Corp. 
.95 


1009 Wood and Coal Stoves This catal 
from Consolidated Dutchwest describes 10 dif- 
ferent models of Federal stoves. Their features 
include windows, brass trim, and ash bins. All 
stoves are cast iron. $1 


1010 Wood-Finishing Secrets This concise 
pamphlet from Flecto describes projects you 
may have been putting off, such as finishing 
cabinets, hardwood floors, furniture, decks, 
patio covers, and boats. Free 


T 
КОИ 


1011 Solar Greenhouse Catalog tells how to 

reduce home-heating costs by collecting solar 

energy in beautiful sunspaces. Kits include tri- 
le-glazed, factory-insulated aluminum frames. 
rom Four Seasons Solar Products. 


1012 Furniture Fact Book Homer Formby, 
third-generation restorer and refinisher, pro- 
vides answers to the most-often-asked ques- 
tions on finishing and refinishing furniture. His 
fact book includes staining instructions and tips 
on furniture care. Free 


1013 Tools Challenger Master Catalog de- 
scribes approximately 500 hand tools and tool 
sets, including end wrenches, hand sockets, 
socket sets, screwdrivers, pliers, and more. 
From Ingersoll-Rand. Free 


1014 New Blank Audio Cassettes  Leaflet for 
Loran cassettes describes these new products. 
Made of Lexan, they won't warp or crack at tem- 
peratures from —60 degrees F to 250 degrees F. 
The high-bias and normal-bias cassettes are 
from Loranger Entertainment. Free 


1015 Lower-Back Pain Are you suffering 
needlessly? A new report from Lumbar Institute 
Research Div. shows how thousands have 
obtained relief. $1 


1016 Tips on Wood Finishing This 22-page 
booklet from Minwax includes numerous tips 
that save time and trouble for do-it-yourselfers. 
Everything from applying a preservative stain 
on a house to restoring the finish on a priceless 
antique is explained. Free 


1017 Wood-Burning Fireplaces The full-color 

erformance report and do-it-yourself planner 
ا‎ feature Majestic's most efficient fire- 
place, the Warm Majic. It's available with out- 
side-air-intake and glass-enclosure kits. Bro- 
chures include color photos and illustrations of 
the fireplace and chimney installations. $1 


1018 Fiberglass Shingles Booklet from Man- 
ville Building Materials Corp. points out advan- 
tages of fiberglass shingles. J-M fiberglass shin- 
gles have earned a UL Class-A fire-resistance 
rating and are backed by a 20- to 25-year limited, 
prorated warranties. Free 


1019 Travel Guide This brochure from Mobil 
rates 20,000 hotels, motels, resorts, and restau- 
rants. It includes room rates, menus, credit 
cards accepted, road maps, things to see and 
do, and more. $6.95 


1020 Make an Old Window as Good as 
New This 12-page leaflet from Marvin Win- 
dows shows how its wood replacement-sash 
system upgrades old, inefficient double-hungs. 
They're available in over 90 standard sizes or 
can be made to order. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


1021 Outstanding Outboards From two to 
200 horsepower, Mariner Outboards have 
earned a worldwide reputation for durability 
and performance. This brochure shows you why 
Mariner is better in the long run. Free 


1022 Washerless Faucets An exciting array of 
single- and two-handle washerless faucets are 
displayed in this full-color brochure from Peer- 
less. All are designed for easy, do-it-yourself 
installation. Free 


1023 Cutlery and Knife Guide The 1982 
Schrade Almanac is Schrade Cutlery’s latest cat- 
alog and knife guide. It features Old Timer, 
Uncle Henry, Scrimshaw, and I*XL, plus the 
new Steelhead fish-fillet knife. Free 


1024 Advice for Chain-Saw Owners This 16- 
page guide to the care and maintenance of chain 
saws contains invaluable information on chain 
care, lubrication, tensioning, types of saw chain, 
filing, guide-bar and sprocket care, and trouble- 
shooting. From Stihl. 50¢ 


1025 Fireplace Inserts Brochure from Subur- 
ban Manufacturing Co. describes the operation 
of fireplace inserts and provides illustrated 
details of air flow, installation, and dimensions. 
Full-color photographs of two models are 
included. Free 


1026 Never Be Locked Out Again This colorful 
leaflet describes the Supra KeySafe. It's easily 
mounted, stores your spare key, and opens with 
a resettable combination lock. Needed keys will 
always be available! Free 


1027 Tools, Tools, and More Tools All 196 
pages of this U.S. General Supply Corp. catalog 
are filled with top-name tools and supplies: over 
6,000 items essential for car care and mainte- 
nance, interior and exterior home improvement, 
wood- and metal-working, and plumbing and 
electrical projects. Discounted prices, too. $1 
(refundable on first order) 


1028 Tire-Quality Grading This informative 
booklet from Uniroyal explains the U.S. Depart- 
ment of Transportation's Tire-Quality Grading 
System. It’s a government rating program 
designed to help consumers compare the value 
of tires. Free 


1029 Decorative Facing This full-color bro- 
chure highlights the entire Z-Brick product line, 
including decorative facing brick and stone, 
flooring products, Ruff-It acrylic texture coating, 
and all-weather stucco. Free 


1030 Heat-Pump Air Conditioner Coleman's 
T.H.E. (The High Efficiency) heat-pump air con- 
ditioner pays for itself in a few short seasons 
with year-round savings on utility bills. This full- 
color, six-page brochure describes its features 
and benefits. 25e 
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[The Navy Adventure starts 
with choosing the job skill or 
technical area you want. 

The Navy offers training 
in fields like Electronics, 
Computers and Aviation 
Mechanics ... over 60 career 
areas in all. And the Navy has 
experienced job counselors and 
an entire computer network 
designed to match the Navy’s 
zechnical training to your 
qualifications and preferences. 


Navy. It's Not Just A Job, It's An Adventure. 
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Navy technical training offe 
two things. First, you'll have 
the opportunity to master 
your career skill using the 
most modern equipment 
around. Second, through your 
in-school and on-the-job expe- 
rience, you'll gain a level of 
technical skill that can pay 
off for the rest of your life. 
Plus уои’ beearning over 
$550 a month, right away, with 
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That’s a lot to offer. But 
the Navy has technical jobs 
avallable — over 75,000 each 
year. The Navy knows the 
future belongs to men and 
women who have highly spe- 
cialized skills, and gives you 
the training and experience 
you need to become the best. 


Choosing The Career You WantIs * 


(. 


Regular, 1 mg. "tà 
av. per cigarette, 


The pleasure is back. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


